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HowmrroBanu yuyechuuu LXVI kondepennuje ETPAH un IX xoHpepen-
uuje TuETPAH,

[Ipen BaMa cy HajHOBMjH DPE3YNTAaTH HCTPAXKHWBamba IMPEKO TET CTOTHHA
Hay4YHUKa, HMCTpa)XWBaya, CTPY4UHaKa W JOKTOPCKHUX CTyJeHaTa M3 3eMJbe H
MHOCTPAHCTBA NpeAcTaBbeHn y 188 HayuyHHX pajgoBa U caommTema. 1o je, mocie
JIBE TOJIMHE pajia y YCIOBHMa M OTpaHHYCHUMA M3a3BaHHM MaHJIEMHUjOM BHpyca
Kopona-19, moryhHocT na ce y peJOBHUM NpHINKama MpeacTaBe JocTHrHyha y
pally HCTpaXHMBAUYKHX THMOBA, 100Uje yBUA y cTame Hayke y CpOUju U perioHy u
y TUPEKTHOM KOHTAKTy pa3MeHe UCKYCTBa U HCKaXy IUIAaHOBH 3a Oyayhu pa.

3a oBorouIIke KOHPepeHIHje moaueTo je 206 npujaBa paaoBa, oJ KOjUX je
nociie MHULUjalTHUX pa3Marpama 195 mocnaro Ha penieH3upame. Y TOM Ipolecy
YYIECTBOBAJIO je& 252 peleH3eHTa, KOju Cy ypaawid yKymHO 343 perieH3uje H
npuxBaTwiyd (TIO3UTHBHO OIEHWIM) TMOMeHyTux 188 pagoBa (mporeHat
npuxsahenoctu je 91,2%). OBu pajgoBu Cy YBpIUTEHH y MpoOrpaM KoHQepeHuHuja
ETPAH nu UnETPAH u To y cxitony jenHe muieHapHe (YBOJIHE), IIECT CIEIHjaTHIX
1 26 penoBHUX CeIHHUIA (CecHja) YHyTap TpHu KOH(epeHIjcKa TaHa.

Ha yBomnom, mneHapHoM 3acemamy Kkpo3 Tpu mo3Bana (Key Note)
npefaBama JaT je NpUKa3 HajHOBMjHMX, BPXYHCKHX MCTpakKMBama y 001acTH
EHEepreTHKe M 3alllTUTE >XUBOTHE cpeawHe, Oyayhmx mpaBama y Hamajamby
SJIEKTPUYHMX BO3WJIA U THTama jJOHH3YjyhuX 3padcra U METPOJIOTHjE OJ CTpaHe
BUCOKO IICEeHIX Hay4YHUKa U akagemuka u3 Cpouje u Xonanauje. Ha cnennjannum
cecHjama MpPeICTaBJbeHA j€ HHTCPAUCHMIUIMHAPDHA M MYJTHAMCUUIUIMHApHA
TeMaTuka U3 00JAaCTH TEXHUKA XEPUTOJIOTHje, AUTHTAIHE (OpEH3UKE, aKyCTHUKE
CakpaJlHUX NpOCTOpa, AWTHTAIM3ANMje y Hayou W MoryhHocTHMa IpHMeHe
pauyHapcKuX pellema y eQyKalHju cTyleHara. Y CKIOIy OBHUX CecHja, Kao U
PEIIOBHUX CEJHHIIA, OPTaHU30BaHA Cy TPW MO3BaHA MpEAaBama U U3JI0KEHO YaK
TPUHAECT MMO3BaHKUX PaIOBa.

[Topen Tora mporpam je oboraheH OKpyriMM CTOJNIOM (TIAHEN CEeCHjoM) Ha
TeMy ,,Haydno-texnomomku mnoteHnujan CpOuje” Ha K0joj DUPEKTOPH HAyYHO-
TEXHOJOMWKKNX TapkoBa y CpOWMjU WIM HUXOBH 3aCTYHHHIM MpPEACTaBIbajy M
JIUCKYTYjy MOryhHOCTH capaame oOBe chenuduyHe opraHu3anuje BHCOKO-
TEXHOJIOUIKMX KOMIIaHHja, MaJuX mpeny3eha v MHLIMjaTHUX MOKPEeTaukux GUpMu
ca aKaJIeMCKUM OKpYKemeM ((haKyaTeTiMa U HHCTUTYTHMA), a IIOCE0HO 32 JaBamke
yCIIOBa 3a pa3BOj HOBUX HJI€ja M BPXYHCKHX TEXHOJIOIIKHX pPELIeHa, OJHOCHO
armkanuja. Jeana cecuja noceheHa je oMaxxy HEJaBHO IPEMHUHYJIOM aKaIeMUKY
npod. ap Hejany llomosuhy, xoju je n3mel)y octammx BHCOKHX (pyHKIMja OMO U
npeaceanuk pymrea 3a ETPAH, unan CAHY u 10oOMTHHK BelWKe TOBEJbE
ETPAH-a.

[Mocnenmux rogmaa kox koudepenmuja ETPAH u UnETPAH yowsus je
panuaaH najx Opoja pagoBa U CMambeHO MHTEPECOBakE HAYYHHKA U HCTPAKMBAYA.
OBoroauime KOHPEpPEeHIIMje HaroBeITaBajy IpeokpeT u 00spy OyayhHOCT 0BHX
OKyTUbama, anu u Jpymrsa 3a ETPAH. bpoj panosa 3nagajHo je mopactao (+33%),
Kao ¥ 0ueKuBaHoO yuenrhe ucTpakuBada, a moBehad je u 6poj KOJICKTUBHUX WIAHOBA
npymTBa Ha yak 28. KoHdepeHmuja je TMOHOBO OpraHM3OBaHa .,y JKHBO™, a



MOCTaBJbEHU CYy OCHOBH 3a HHTCH3MBHHjE Be3¢ Ca HAyYHO-TEXHOJOUIKUM
NapKOBMMa W IPUMEHOM Hay4yHHX pe3yJsitara. To ykasyje Aa HemocpeaHa pa3MeHa
pe3ynTaTa ¥ HCKyCTaBa, JOJTaKEHmhe J0 HOBUX H/eja U 3aje THUUKO APYKEHE U 1ajbe
NpecTaBJbajy 3HauajaH MOTHB 33 OBaKBa OKYIJbarba.

Hpymreo 3a ETPAH no npBu myt opranu3syje oBe kondepenuuje y HoBom
[Tazapy, Ha [pxaBHOM YHuBep3urery y HoBom [lazapy, mro je mpe cBera 3acmyra
BEITMKOT €HTY3HWja3Ma U eHepruje mpodecopa emepuryca hemana Jlonmmhannna n
HBErOBUX CapaJHMKa Ha 4YeMy CMO WM BeoMa 3axBaIHHU. V3y3eTHH YCJIOBH M
npujaTHa atMocdepa Ha OBOM jEOUHCTBEHOM HHTEIPHCAHOM YHHBEP3HUTETY Yy
CpOwuju rapanTyjy OINIHE YCIOBE 3a paj KOHGEPCHIH]E U IEeH YCIIeX.

IIpencennuk [pymrsa 3a ETPAH
npo¢. np Braguvmmp Katuh



SRS

ETPAH - [IpymiTBo 3a eJIeKTPOHHKY, TeJIEKOMYHHKALMje, PAYYHAPCTBO,
ayTOMAaTHKY U HyKJIeapHy TEXHUKY
Kueza Munoma 9/IV, 11000 Beorpan
Tel. 011 3233 957, E-mail: office@etran.rs, www.etran.rs

OPI'AHM3ATOPHU

Hpymreo 3a ETPAH

Hpxapan yausepsutet y HoBom Ilazapy, Hosu [1azap, Cpouja

®axkynTeT TeXHHYKUX Hayka KocoBcka Mutposuna - Yuusepsuret y [Ipumtuau
ca mpuBpeMeHuM ceaumreM y Kocosckoj Mutposuiiu

IHHOKPOBUTEJb

MHUHHUCTapPCTBO NIPOCBETE, HAYKE U TEXHOJIOLIKOT pa3Boja penmyonuke Cpouje

MNOAPUIKA
IEEE — Institute of Electrical and Electronics Engineers, USA

JpywmTBo 3a eHeprercky enekrpoHuky Cpouje

CIRED Cp6uja

JAPYIITBO 3A ETPAH

IIPEJICEHUK

[Ipod. ap Bnagumup Katuh

Yuueepsumem y Hosom Cady, @axyrimem mexuuuxux Hayka, Hosu Cao (Cpouja)
INOTHPEACEIHUK

[Ipod. ap Cnodonan Bykocasuh,
Axademux CAHY, Enexmpomexnuuxu gpaxyimem, beoepao (Cpbuja)



HAYYHHU OABb0OP KOH®EPEHIIUJE ETPAH 2022

IPEACEJHUK
IIpod. np Bragumup Katuh, Hosu Cagn, Cpbuja

MHOTNPEACEIHALN

[pod. np Cnoboxan Bykocasuh, beorpan, Cpouja

[Ipod. np heman J{onmnhanun, Hosu I1a3ap, Cpbuja

[Ipod. mp Hebojma Apcuh, KocoBcka Mutposuria, Cpouja

OJBOP 3A HAYUYHE U CTPYUYHE CKYIIOBE ETPAH 2022

IIPEACEJHUK
[Ipod. mp Ilmaron Cosuss, Hosu Can, CpOuja

ITOTIPEJACEHUK
IIpod. ap Anexcanapa Cmuibanuh, beorpan, Cpouja

YJIAHOBHA

Hp Jlazap Capanonan, Enekrporexuuuku akynret, Y Hupep3urer y beorpany
Jp Mapxko dumutpujeBuh, Enextponcku dakynret, Yausep3urer y Humry

Hp Anexcannpa Cmuspanuh, EnekTpoTeXHUYKH QakynTeT, Y HUBEP3UTET Y
Beorpany

Jp Henax Munomesuh, Enextponcku dgakynret, Yausep3urer y Humry

Hp Brnagumup Katuh, Hosu Cax, Cpbuja

Hp Cnoboman Bykocasuh, akanemuk CAHY, Beorpan, Cp6uja

[p Ierap Cnanesuh, @akynTer TeXHUYKUX HayKa, YHUBep3UTET Y KOocoBCKOj
MurpoBuuu

Hp Usan Munenrujesuh, Enextporcku daxynrer, YauBepauteT y Humry

Ip Urop Taprama, Enexrporexuuuku ¢axynret, YauBep3ureT y beorpany

Jp Munan Bunakosuh, @axkyiaTeT TEXHHUKHX HayKa, Y HUBep3uTeT y HoBom
Cany

Hp Anexcannap JeBpemosuh, YHauBep3uter Cunrunyaym, beorpazg

Ip bo6an Becenuh, Enekrponcku dakynrer, YauBepsuret y Humry

Hp Kousska CrankoBuh, EnexkrporexHndku gaxynrer, YHUBEp3UTeT y beorpany
Hp Hejan hupuh, Enextporcku ¢axynrer, Yansepsutet y Humry

Jp Muonpar Tacuh, Enextporexanuku dakynrer, Y HUBep3uTeT y beorpamy
Ip Dophe Crojuh, Unctutyt Hukona Tecna, YHuBep3uter y beorpany

Hp Munnna Jankosuh, Enexrporexnunuku axynrer, YHUBEp3uTeT y beorpary
Hp Mwtan MunocasibeBuh, CHHrUAyHYM YHEBep3uTeT, beorpan

Jp Ana I'aBpoBcka, Enextporexnnuku ¢akynrer, Y HuBep3uTeT y beorpamy
Hp Mapko Pocuh, @akynrer TexHHUKAX HayKa, Y HUBep3uTeT y Kparyjesiry
Hp Anexcarnap Poxuh, MacTHTYT “Muxajmo [lynuna”, beorpan

Hp Ilnaron CoBuss, @akynreT TEXHUYKUX Hayka, Y HuBep3uTeT y HoBom Cany
Ip Anera [Ipujuh, Enextponcku dakynrer, Yausep3uret y Humry

Hp Heb6ojma lon4os, Enextponcku ¢akynret, YauBep3urer y Humry

[p Becna ITaynosuh, Enexrponcku dakynrer, Yauepsuter y Humy

Hp Hparan Ilejuh, @akynreT TeXHUUKHUX Hayka, YHuBep3uTeT y HoBom Cany

Vi



Op Tatjana [lemmh Bphanun, Enextporexnuuku paxynrer, Y HuBep3uteT bama
Jlyka

Hp Kocra JoBanosuh, Enekrporexanuku dhakynteT, Y HUBep3uTeT ¥ beorpamay
[pod. ap Kusana JakoBspeBuh, Mammncku ¢axyirer, YHuBep3uTeT y beorpany

NMPOTPAMCKH OABOP 3A CHELIUJAJIHE CECHUJE
IIpod. mp IInaton Cosusb, HoBu Can, CpOuja

[Ipod. mp Anekcarnpa Cmusbannh, beorpan, Cpouja

[pod. np heman Jlonuhanun, Hou I1a3ap, Cpouja

IIpod. np Hebojma Apcuh, KocoBcka Mutposuia, Cpouja
[Ipod. mp byna Memrep, by nummemra, Mahapcka

[pod. np Jenuua IIporuh, beorpan, Cpouja

ITpod. ap Bnagumup Katuh, Hosu Can, CpOuja

[Ipod. mp Cnoboman Bykocasuh, beorpan, Cpouja

OPT'AHU3AIIMOHU OJIEOP

IIPEICEJJHUAK
IIpod. emeputyc heman Jlomnhanun, Hoeu I[1a3ap, Cpouja

IMOTNPEACEIHULIA
Ipod. np Jparocnar llymapan, Hosu [1azap, Cpouja
IIpod. np Hebojma Apcuh, KocoBcka Mutposuia, Cpouja

YJIAHOBH

Jp Enun Nonuhanun, Hou [Tazap, CpOuja
Hp Enuc Mexkuh, Hou I1azap, Cpbuja

Hp Updan Deraxosuh, Hosu I1azap, Cpbuja
Hp Yndera Maposan, Hosu [Tazap, Cpbuja
Ip Anaguna Asauh, Hosu Ila3zap, Cpbuja
Mcp Enec Kauanop, Hoswu I1azap, Cpbuja
Mcp Cadrer [Typxosuh, Hosu I1azap, CpOuja

IMOJAPIIKA MPOMOIIAIJN HATPABEHUX PAJIOBA
[Ipod. np Munuh Hekuh, Yauax, Cpouja

OJBOP 3A ITIPOT'PAMCKO-TEXHUYKY MOJPLHIKY
Jp Mapko Pocuh, Yauax, Cpbuja

Hp Ayman Hukesuh, beorpan, Cpouja

Mcp VY3axup Pamananu, beorpax, Cpouja

Mapxko Byjanunosuh, beorpan, Cp6uja
Anekcannap Pamkosuh, beorpan, Cpouja

bo6an Mwmmjuh, beorpan, Cpouja

CEKPETAPUJAT ETPAH-A
Mupjana Josanuh, pymrso 3a ETPAH
3narko Japuesuh, dpymrso 3a ETPAH

Vi



JECK 3A PETUCTPALIATY

JHeck 3a peructpanujy ce orBapa y Henespy 5. jyna y 16 caru:

Pagno Bpeme Jlecka:
Henema 5. jyn 2022.
TTonenespak 6. jyr 2022.

17:00 - 18:30

10:00 - 13:00 u 15:00 - 16:30

VYTopak 7. jyn 2022. 8:45-13:00
Cpena 8. jyn 2022. 8:45-13:00 m 15:00 - 16:30
Yersprak 9. jyn 2022. 10:00 - 12:00
CxkpaheHnnrie:
IcETRAN | ETPAH
EnexrpoHuka ELI EJ
TenekoMyHHKanuje TEI TE
PauyHapcTBO RTI PT
AyTOMaTHKa AUI AY
HyxkneapHa TexHuKa NTI HT
AKkycTHka AKI AK
AHTEHE U IPOCTUPABE API ATl
Bemrrauka nHTENHMTEHITH]A VII BU
Enexrpuuna Koia, eeKTpUYHU CUCTEMH U 00paja EKI EK
CUTHaJa
Enexrpoenepreruka EEI EE
buomenuimacka TEXHUKA BTI BT
Mertponoruja MLI MJI
HoBu marepujanu NMI HM
MUKpOEJIEKTPOHUKA U ONTOEIEKTPOHUKA MOI MO
MukpoTaiacHa TEXHHKA, TEXHOJOTH]€ U CHCTEMHU MTI MT
PoboTrka u hrexcnOuIHa ayToMaTH3aIwja ROI PO

Vil




KOJIEKTUBHU YJIAHOBU ETPAH-A
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20.
21.
22.
23.
24.
25.
26.
27.
28.

Enexrporexanuku dakynrer, beorpan
Enexrponcku dakynrer, Hum

®daxynTeT TeXHUYKUX Hayka, Hosu Can
@dakynTeT TEXHUYKUX Hayka, Hadak

@daxynTeT OpraHu3alMoOHNX Hayka, beorpan
Enexrporexamuku ¢akynret, bama Jlyka
Enexrporexanuku dakynrer, [loaropuna
Enexrporexamuku ¢akynret, Uctouno CapajeBo
CaobOpahajuu dakynret, beorpan

. Texnonomko metanypiku ¢arynrer,beorpan

. YHuBep3utetr CuHruayHyM, beorpazg

. Yuusep3uteT Metpononutas, beorpan

. Uucturyr Upuren a.xn, beorpazg

. Muacturyt Muxajno Ilynun, bBeorpan

. Uuctutyt Hukona Tecna, beorpan

. MactuTyT Texanmuknx Hayka CAHY, beorpazg

. UMTEJI Komynukanuja, beorpan

. noBanmonn nenrap Enexrporexuunukor ¢akynrera, beorpan

. beorpazcka akamgeMuja MOCIOBHUX M TEXHUYKHUX CTPYKOBHHUX CTY/IH]a,

Bbeorpan

PT-PK, HoBu Capg

PATEJI, Beorpan

AxajzieMuja TeXHUYKO-YMETHHUKUX CTPYKOBHUX cTtyauja beorpan, beorpan
Bnarakom, beorpan

HpxxaBuu YHusepsurer y Hosom [lazapy, Hosu Ilazap

@akynreT TeXHUYKUX Hayka, KocoBcka Mutposuia

AkaJieMuja CTPYKOBHHUX CTY/IMja KOCOBCKO METOXHjcKa, JlenocaBuh
MammHcku ¢dakynret, beorpag

HT napx Yagax



Pacnopen nemasama Ha LXVI Kongepenunju ETPAH

Tloneoemax, 6. jyn 2022.y 11:00 (Cana 2)
Crnenujaana tematrcka cecuja- ®OPEH3UKA 1

Honeodemax, 6. jyn 2022. y 12:30 (Cana 2)
Cneuujanna temarcka cecuja- ®OPEH3UKA 2

Koopnunarop: npod. np Pagosan Pamosanosuh

Iloneoemwax 6. jyny 17:00 (Ceeuana cana)
CBEYAHO OTBAPAIBLE

IIpod. emepuryc heman Jlonuhanun: [lo3apasue peun
IIpod. np Hparocnas Ulymapam: [To3npasue peun
IIpo¢. np Hebojma Apcuh: [lozapaBue peun
I'panonauennuk HoBor Ilazapa: OTBapame KoHpepeHLnje
My3HU4YKH HHTEPMELIO
[pod. ap Bnagumup Katuh: YBoanu pan
Honemna qunnoma Harpahennm miaanm ayropuma u3 2021.

Tloneodemax 6. jyn y 18:30 (Ceevana cana)
YBOJHA INPEJABAIBA

Axanemuk nipod. np Crobonan Bykocasuh
Cpncxa akademuja nayka u ymemuocmu (CAHY), Yuusepzumem y Beoepady -
Enexmpomexnuuxu ¢axyrmem, beoepao, Cpouja
“Electric Energy and Environment”

Prof. Pavol Bauer
University of Delft, Delft, The Nederlands
“ Future of EV Charging”

[Ipod. Becna Cnacuh Joxuh
Daxynmem mexuuukux Hayka, Yuusepsumem y Hosom Cady, Hoeu Cao, Cpouja
“Ionizing Radiation and Metrology”

Ilonedemax, 6. jyn 2022. y 20:00

Koxren



Ymopax, 7. jyn 2022.y 9:00 (Cana 1)
CrenmjajHa TeMaTCKa cecHja- AKYCTHKA CAKPAJTHUX NMPocTOpa

Koopnunarop: npod. np Muomup Mujuh

Ymopak, 7. jyn 2022. 00 9:00 - 17:00 (Cara 5)
Crnenujaana Cexkuuja- Panmonuna KALCEA
Coordination and Information Session
Koopaurarop: mpod. np Hedojma Apcuh

Herasban iporpam Ha ctpanu XIII

Ymopax, 7. jyn 2022. y 12:30 -14:00 (Cana 2)
Cneuujanna temarcka cecuja - CappeMeHe TeXHOJIOTHje M elyKanuja

Koopaunarop: npod. ap Jenuia [Iporuh

Ymopax, 7. jyn 2022. y 14:00 - 18:00

H3aet - mocera manactupuma BypheBu ctrynoBu u Conohanu

Ymopak, 7. jyn 2022. y 18:30 (Ceeuana cana)
CKYINIITHUHA JPYUITBA 3A ETPAH
[pod. np Bnagumup Katuh

Ymopak, 7. jyn 2022. y 20:00 (Ceéeuana cana)

Cacranak PexTopa yHuBep3uTera u JlekaHa TeXHHYKHX (paKyaTeTa U3
CpoOuje u pernona

Koopaunarop: npod. emepuryc heman Jonmuhanua

Cpeoa, 8. jyn 2022. 00 9:00 - 18:00 (Cana 5)
Crnennjanna Ceknmja- Pagnonnna KALCEA
Dissemination Session
Koopaunarop: mpod. ap Hebojma Apcuhi

Heraspan nporpam Ha ctpanu XIV

Xl



Cpeoa, 8. jyn 2022. y 11:00 - 12:15 (Ceeuana cana)
Crnenmjanna TemMaTcka cecuja- urutaausanuja y Hayuu

Koopnunarop: 3opan 3npaskosuh, bubnuoreka rpaga beorpana, beorpan

Cpeoa, 8. jyn 2022. y 12:15 -13:15 (Cgeuana cana)
OKPYIJIU CTO/ MAHEJI JUCKYCHJA
“Hay4Ho TeXHOJOIIKHU nmoTeHnujaa Cpouje”,

mozeparopu: Jupexropu HT napkosa Hauak, Hosu Can, Hum, beorpan,

Cpeoa, 8. jyn 2022. y 13:15 (Ceéeuana cana)

3ajenHnuka TeMaTcKa celHNIA Ha KoHGepenunjama ETPAH 2022 n
HNuETPAH 2022

»OMAK IEJAHY IIOITIOBURY*

Koopnunarop: npod. np Bnagumup Karuh
Obpahama: Axagemuk npod. ap Crobonan Bykocasuh
u po¢. np Hukoma Joprosanosuh

Cpeoa, 8. jyn 2022.y 15:30 (Cana 2)
Crnenujaiana TeMaTcka cecdja- XepurtoJioruja

Koopaunarop: Cy3zana [Tonuh, Hapoauu my3ej y beorpamy

Cpeoa, 8. jyn 2022. y 18:30 pecmopan ,,/[eéop Tomosuh *
JOJEJIA HAT'PAJIA 3A HAJBOJBE PAJIOBE
ETPAH-ULIETPAH 2022

CBEYAHA BEYEPA

Xl



Ymopak, 7. jyn 2022. 00 9:00 - 17:00 (Cana 5)

KALCEA Coordination and Information Session

Time Topic Presenter
) ) Aphrodite Ktena (NKUA)
9:00 —-9:30 Registration - Welcome ) .

Nebojsa Arsi¢ (UPKM)
9:30-10:00 | KALCEA project update Aphrodite Ktena (NKUA)
10:00 — 10:30 | Progress on current work packages | p oo oniative of UES

and planning issues by UES
10:30- 11:00 Progress on cgrrent work packages Representative of IBU
and planning issues by IBU
11:00—11:15 | Coffee break
) ) Progress on current work packages .
11:15-11:45 and planning issues by UNMO Representative of UNMO
) ) Progress on current work packages .
11:45-12:15 and planning issues by UPKM Representative of UPKM
Progress on current work packages .
12:15-12:45 . Representative of UC
and planning issues by UC
12:45-13:15 Progress on current work packages Representative of IRCE
' ' and planning issues by IRCE p
13:15-13:45 Progress on current work packages Representative of Albenecon
and planning issues by Albenecon
13:45—15:00 | Lunch

Aphrodite Ktena (NKUA)

15:00 — 17:00 | Discussion Nebojsa Arsi¢ (UPKM)

All partners

Xl




Cpeoa, 8. jyn 2022. 00 9:00 - 18:00 (Cana 5)

KALCEA Dissemination Session

Time Topic Presenter
) ) Aphrodite Ktena (NKUA)
9:00 —-9:30 Registration - Welcome ) .

Nebojsa Arsi¢ (UPKM)
9:30-10:00 | KALCEA dissemination update Aphrodite Ktena (NKUA)
10:00 — 10:30 %Es;emmanon presentation by Representative of UES
10:30- 11:00 %ﬁemmatlon presentation by Representative of IBU
11:00—11:15 | Coffee break

) ) Dissemination presentation by .
11:15-11:45 UNMO Representative of UNMO
) ) Dissemination presentation by .
11:45-12:15 UPKM Representative of UPKM
12:15-12:45 ggsemma‘uon presentation by Representative of UC
12:45-13:15 Dissemination presentation by Representative of IRCE
IRCE
13:15-13:45 Dissemination presentation by Representative of Albenecon
Albenecon
13:45—15:00 | Lunch
Presentation of papers from Nebojsa Arsi¢ (UPKM)
15:00 — 18:00 | ICETRAN 2022 KALCEA Special
Sesson All partners
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Respectable participants of the LXVI Etran conference and IX IcEtran
conference

The newest research results, from over five hundred scientists, researchers,
experts and PhD candidates (students) from Serbia and from abroad, are presented
in 188 scientific papers and reports.

After working for two years in restricted conditions, caused by Covid 19
virus, now is the opportunity to present the accomplishments of teams research
work, to get the insight into a state of the science in Serbia and the neighbouring
countries (Region) and in direct contact of experience exchange, also to state the
future plans.

For this years coferences 206 papers were submitted, after the initial
inspection 195 were sent for reviewing. 252 reviewers took place in this process,
343 reviews were prepared and accepted (positively evaluated), 188 papers
mentioned previously (the percentage of acceptability is 91,2%)

These papers are included in Etran/IcEtran conference Program, organized
/folded up/ into 26 regular sessions, one introductory (plenary) and six Special
Thematic Sessions, during the three conference days.

Introductory (plenary) session trough three invited Key Note lectures,
advanced, first class research is presented in the field of power engineering and life
environment protection, future ways of electrifying vehicles also the questions of
ionization, Metrology, presented by esteemed scientists and academicians from
Serbia and Netherlands.

Interdisciplinary and multidisciplinary topics are presented from the field of
techniques in Heritology, digital forensics, soundscape of sacral space, science
digitalisation, the possibilities of applying in practice computer solutions in students
education.

Among these sessions, as well as regular ones, three invited lectures will be
presented, also 13 invited papers. Beside all this, Program is enriched by Round
Table discussion ( Panel session), subject is scientific and technological potential of
Serbia, where directors of the Science Technology Parks, or their representatives
will present and discuss possibilities of working together (collaboration) of these
specific organization of High Tech Companies, small business organizations, initial
start up firms with academic surroundings (Universities and Institutes), specialy
creating conditions for new ideas, developments and high technology results.

One of the sessions is dedicated to Remembrance for late academician, prof.
dr Dejan Popovi¢ who among many high positions was also a president of Etran
Society, a member of SASA, holder of the highest ETRAN acknowledgment.

In the past few years a drop in number of registrted papers for the conference
was noticeable, also the interest of scientists and researchers.

This years conferences indicate change for better future of these gatherings,
also better future for Etran society.

The number of papers is notably increased (+33%) as well as expected
researchers participation.

The number of Collective members of the Society is gone to 28.
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Conferences are again organized Live, the bases are set for more intensive
collaboration with Science Technology Parks with use of scientific results. All this
point out that direct exchange of results and experience, getting new ideas and
Associating presents important (significant) motivation for these Gatherings.

Etran society for the first time organize these conferences in Novi Pazar, at
the State University in Novi Pazar. Before everything else, all this is possible
thanking to great enthusiasm and energy of professor emeritus Cemal Doli¢anin and
his associates.

Exceptional conditions, pleasant and friendly atmosphere at this unique
integrated Univesity in Serbia, guarantee excellent conditions for the success of
ETRAN conferences.

President of ETRAN

Prof. Vladimir Kati¢
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IcETRAN - International Conference on Electrical, Electronic and
Computing Engineering

Kneza Milosa 9/IV, 11000 Belgrade, Serbia
Phone: +381 11 3233 957, E-mail: office@etran.rs, https://www.etran.rs

ORGANIZERS
ETRAN Society, Belgrade
State University of Novi Pazar, Serbia

University of PriStina temporarily settled in Kosovska Mitrovica, Faculty of
Technical Sciences, Serbia

Under the auspices of
Ministry of Education, Science and Technological Development of the Republic of

Serbia

With the support of
IEEE — Institute of Electrical and Electronics Engineers, USA

Power Electronics Society of Serbia
CIRED Serbia

Chair
Prof. Vladimir Kati¢, Novi Sad, Serbia

Co-Chairs
Academician SASA Slobodan Vukosavi¢, Belgrade, Serbia
Prof emeritus Cemal Doli¢anin, Novi Pazar, Serbia
Prof. Nebojsa Arsi¢, Kosovska Mitrovica, Serbia

Program Chair
Prof. Platon Sovilj, Novi Sad, Serbia

Program Co-Chair
Prof. Aleksandra Smiljani¢, Belgrade, Serbia

International Scientific Committee ICETRAN 2022
Prof Albena Paskaleva, Sofia, Bulgaria
Prof. Alesandro Pizano, Calgari, Italy
Academician SASA Antonije Dordevi¢, Belgrade, Serbia
Prof. Branimir Reljin, Belgrade, Serbia
Corresponding member SASA Branislav Jelenkovi¢, Belgrade, Serbia
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Principal Research Fellow Branko Matovi¢, Belgrade, Serbia
Prof. Bratislav Milovanovi¢, Nis, Serbia

Prof. Christos Mademlis, Thessaloniki, Greece

Prof. Danijela Risti¢-Durrant, Bremen, Germany

Research Associate Dragana Nikoli¢, Belgrade, Serbia
Prof. Dragan Deni¢, Nis, Serbia

Prof. Porde Jana¢kovi¢, Belgrade, Serbia

Prof. Purad Budimir, London, England

Prof. Emil Levi, Liverpul, England

Prof. Emilia Ambrozini, Milan, Italy

Prof. Franz Zotter, Graz, Austria

Prof. Gyula Mester, Budapest, Hungary

Prof. Gojko Joksimovi¢, Podgorica, Montenegro

Prof. Guido Maione, Bari, Italy

Prof. Helan Karatza, Thessaloniki, Greece

Academician MASA Igor Purovi¢, Podgorica, Montenegro
Prof. Jozef Lacko, Budapest, Hungary

Prof. Karsten Berns, Keiserslautern, Germany

Prof. Miomir Miji¢, Belgrade, Serbia

Prof. Miroslav Krsti¢, San Diego, California, USA
Research Associate Nebojsa Malesevi¢, Lund, Sweden
Prof. Nebojsa Mitrovi¢, Cagak, Serbia

Prof. Nikola Jorgovanovi¢, Novi Sad, Serbia

Prof. Dr. Ovidiu Florin Caltun, Iasi, Romania

Prof. Paul Sotiriadis, Athens, Greece

Prof. Petar Uskokovi¢, Belgrade, Serbia

Prof. Pasquale Daponte, Sania, Italy

Prof. Predrag Petkovi¢, Nis, Serbia

Principal Research Fellow Predrag Petrovi¢, Belgrade, Serbia
Prof. R.E. Precup, Timisoara, Romania

Prof. Rafael Dima, Lyon, France

Prof. Romain Serizel, Vandceuvre-lés-Nancy, France

Prof. Sanja Vranes, Belgrade, Serbia

Academician SASA Slobodan Vukosavié¢, Belgrade, Serbia
Prof. Strahinja Dosen, Aalborg, Denmark

Prof. Theodore Laopoulos, Thessaloniki, Greece
Corresponding member SASA Velimir Radmilovi¢, Belgrade, Serbia
Prof. Veljko Potkonjak, Belgrade, Serbia

Prof. Vincent Bonnet, Paris, France

Prof. Vladimir Kati¢, Novi Sad, Serbia

Prof. Vladimir Srdi¢, Novi Sad, Serbia

Prof. Zora Konjovi¢, Novi Sad, Serbia

Principal Research Fellow Zoran Jaksi¢, Belgrade, Serbia
Academician SASA Zoran L;j. Petrovi¢, Belgrade, Serbia
Academician SASA Zoran Popovié¢, Belgrade, Serbia
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Prof. Zeljko Purovié, Belgrade, Serbia

Special Thematic Sessions Program Committee
Prof. dr Platon Sovilj, Novi Sad, Serbia
Prof. dr Aleksandra Smiljani¢, Belgrade, Serbia
Prof. dr Cemal Doli¢anin, Novi Pazar, Serbia
Prof. dr Nebojsa Arsi¢, Kosovska Mitrovica, Serbia
Prof. dr Gyula Mester, Budapest, Hungary
Prof. dr Jelica Proti¢, Belgrade, Serbia
Prof. dr Vladimir Kati¢, Novi Sad, Serbia
Prof. dr Slobodan Vukosavi¢, Belgrade, Serbia

Support to promotion of the awarded papers
Prof. Mili¢ Peki¢, Faculty of Technical Science, Cacak, Serbia

Organizing Committee of ICETRAN 2022
Chair
Prof. emeritus Cemal Doli¢anin, State University of Novi Pazar, Serbia
Co-Chairs
Prof. dr Dragoslav Sumarac, State University of Novi Pazar, Serbia
Prof. dr Nebojsa Arsi¢, University of Pristina temporarily settled in Kosovska
Mitrovica, Serbia
Members
Dr Edin Doli¢anin, State University of Novi Pazar, Serbia
Dr Edis Meki¢, State University of Novi Pazar, Serbia
Dr Irfan Fetahovi¢, State University of Novi Pazar, Serbia
Dr Ulfeta Marovac, State University of Novi Pazar, Serbia
Dr Aldina Avdi¢, State University of Novi Pazar, Serbia
Msr Enes Kacapor, State University of Novi Pazar, Serbia
Msr Safet Purkovi¢, State University of Novi Pazar, Serbia

Program and Technical support
Assoc. prof. dr. Marko Rosi¢, Faculty of Technical Science, Cacak, Serbia
Dusan Nikezi¢, Institute Vinca, Belgrade, Serbia
Uzahir Ramadani, Institute Vinca, Belgrade, Serbia
Aleksandar Raskovi¢, Akademska misao, Belgrade, Serbia
Boban Miliji¢, Akademska misao, Belgrade, Serbia
Marko Vujadinovi¢, Akademska misao, Belgrade, Serbia

IcETRAN Secretariat
Mirjana Jovani¢, ETRAN
Zlatko Jarnevi¢, ETRAN
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CONFERENCE DESK

The registration desk of the IcEETRAN conference will operate:

Sunday, June 5t 2022 17:00 — 18:30
Monday, June 6™, 2022 10:00 — 13:00 & 15:00 — 16:30
Tuesday, June 7%, 2022 08:45 —13:00

Wednesday, June 8", 2022

08:45-13:00 & 15:00—-16:30

Thursday, June 9t 2022. 10:00 - 12.00
Acronyms:
International | National

Electronics ELI EL
Telecommunications TEI TE
Computing and information engineering RTI RT
Automation AUI AU
Nuclear engineering and technology NTI NT
Acoustics AKI AK
Antennas and propagation API AP
Artificial intelligence VII VI
Power engineering EKI EK
Electric circuits and systems and signal processing EEI EE
Biomedical engineering BTI BT
Metrology MLI ML
Microelectronics and optoelectronics MOI MO
Microwave technique, technologies and systems MTI MT
Ne\y rnat.erlals in electrical and electronic NMI NM
engineering

Robotics and flexible automation ROI RO
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CORPORATE MEMBERS OF ETRAN SOCIETY

Sk =

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

26.
27.
28.

University of Belgrade, School of Electrical Engineering, Belgrade, Serbia
University of Ni§, Faculty of Electronic Engineering, Ni$, Serbia

University of Novi Sad, Faculty of Technical Sciences Novi Sad, Serbia
Faculty of Technical Sciences Cacak, University of Kragujevac, Caéak, Serbia
University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
University of Banja Luka, Faculty of Electrical Engineering, Banja Luka,
Bosnia and Herzegovina

University of Podgorica, Faculty of Electrical Engineering, Podgorica,
Montenegro

University of East Sarajevo, Faculty of Electrical Engineering, East Sarajevo,
Bosnia and Herzegovina

University of Belgrade, Faculty of Transport and Traffic Engineering,
Belgrade, Serbia

University of Belgrade, Faculty of Technology and Metallurgy, Belgrade,
Serbia

Singidunum University, Belgrade, Serbia

Metropolitan University, Belgrade, Serbia

Institute Iritel a.d., Belgrade, Serbia

Mihajlo Pupin Institute, Belgrade, Serbia

Nikola Tesla Institute, Belgrade, Serbia

Institute of Technical Sciences of SASA, Belgrade, Serbia

IMTEL Institute, Belgrade, Serbia

Innovation Center of School of Electrical Engineering, Belgrade, Serbia
Belgrade Business and Arts Academy of Applied Studies, Belgrade, Serbia
RT-RK, Novi Sad, Serbia

RATEL, Belgrade, Serbia

Academy of Technical and Art Applied Studies, Belgrade, Serbia

. Vlatakom Innovation Centre, Belgrade, Serbia
24.
25.

State University of Novi Pazar, Novi Pazar, Serbia

University of PriStina temporarily settled in Kosovska Mitrovica, Faculty of
Technical Sciences, Serbia

Kosovo and Metohija Academy of Applied Studies, Leposavi¢, Serbia
University of Belgrade, Faculty of Mechanical Engineering, Belgrade, Serbia
Science Technology Park, Cagak, Serbia
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IcETRAN Events Program

Monday, June 6™ 2022, 11:00 (Hall 2)
Special Thematic Session- FORENSICS 1

Monday, June 6" 2022, 12:30 (Hall 2)
Special Thematic Session- FORENSICS 2

Moderator: Prof. dr Radovan Radovanovié¢

Monday, June 6™ 2022, 17:00 (Ceremonial Hall)
OPENING CEREMONY
Prof. emeritus Cemal Doli¢anin: Welcome speech
Prof. dr Dragoslav Sumarac: Welcome speech
Prof. dr Nebojsa Arsi¢: Welcome speech
Mayor of Novi Pazar: Conference opening
Musical intermezzo

Prof. dr Vladimir Kati¢: Introduction paper -
ETRAN/IcETRAN Conferencies Statistics

Awards for best papers of young authors 2021.

Monday, June 6" 2022, 18:30 (Ceremonial Hall)
KEY NOTE LECTURES

Academician SASA Slobodan Vukosavic,
University of Belgrade, School of Electrical Engineering Belgrade, Serbia
“Electric Energy and Environment”

Prof. Pavol Bauer
University of Delft, Delft, The Nederlands
“Recent advances in electric vehicle and impact on the power system”

Prof. Vesna Spasi¢ Jokic¢
University of Novi Sad, Faculty of Technical Sciences, Novi Sad, Serbia
“Ionizing Radiation and Metrology”

Monday, June 6" 2022, 20:00
COCKTAILS
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Tuesday, June 7", 2022, 9:00 (Hall 1)
Special Thematic Session- Acoustics of Sacral Spaces

Moderator: Prof. dr Miomir Miji¢

Tuesday, June 7" 2022. 9:00 - 17:00 (Hall 5)
Special Session- Workshop KALCEA
Coordination and Information Session

Moderator: Prof. dr Nebojsa Arsi¢
Detailed Program, Page XXVII

Tuesday, June 7th, 2022, 12:30 - 14:00 (Hall 2)
Special Thematic Session - Contemporary Technologies and Education

Moderator: Prof. dr Jelica Protic¢

Tuesday, June 7", 2022, 14:00 - 18:00

Excursion - Visit to Monasteries of Purdevi stupovi and Sopo¢ani

Tuesday, June 7" 2022, 18:30 (Ceremonial Hall)
GENERAL ASSEMBLY of ETRAN SOCIETY
Prof. dr Vladimir Kati¢

Tuesday, June 7" 2022, 20:00 (Ceremonial Hall)
Rectors and Deans Meeting

Moderator: Prof. dr Cemal Doli¢anin

Wednesday, June 8" 2022, 9:00 - 18:00 (Hall 5)
Special Session- Workshop KALCEA
Dissemination Session
Moderator: Prof. dr Nebojsa Arsi¢
Detailed Program, Page XXVIII
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Wednesday, June 8" 2022, 11:00-12:15 (Ceremonial Hall)
Special Thematic Session- DIGITALISATION IN SCIENCE
Moderator: Zoran Zdravkovié, City Library, Belgrade, Serbia

Wednesday, June 8" 2022, 12:15-13:15 (Ceremonial Hall)
ROUND TABLE / PANEL DISCUSSION
“ Scientific and Technological potential of Serbia”,

Moderators: Directors of STP parks Cacak, Novi Sad, Nis, Beograd

Wednesday, June 8" 2022, 13:15 (Ceremonial Hall)
Joint Thematic Session at ETRAN/ICETRAN2022 Conferences
»In memoriam - Dejan Popovié¢, Academician of SASA*

Moderator: Prof. dr Vladimir Kati¢
Adressed by: Academician SASA Slobodan Vukosavi¢
and Prof. dr Nikola Jorgovanovi¢

Wednesday, June 8" 2022, 15:30 (Hall 2)
Special Thematic Session - HERITOLOGY

Moderator: Suzana Poli¢, National Museum of Serbia

Wednesday, June 8" 2022, 18:30 Restaurant ,, Dvor Tomovic“
AWARDS FOR BEST PAPERS
ETRAN/ICETRAN2022

GALA DINNER
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Tuesday, June 7" 2022, 9:00 - 17:00 (Hall 5)

KALCEA Coordination and Information Session

Time Topic Presenter
) ) Aphrodite Ktena (NKUA)
9:00 —-9:30 Registration - Welcome ) .

Nebojsa Arsi¢ (UPKM)
9:30-10:00 | KALCEA project update Aphrodite Ktena (NKUA)
10:00 — 10:30 | Progress on current work packages | p oo oniative of UES

and planning issues by UES
10:30- 11:00 Progress on cgrrent work packages Representative of IBU
and planning issues by IBU
11:00—11:15 | Coffee break
) ) Progress on current work packages .
11:15-11:45 and planning issues by UNMO Representative of UNMO
) ) Progress on current work packages .
11:45-12:15 and planning issues by UPKM Representative of UPKM
Progress on current work packages .
12:15-12:45 . Representative of UC
and planning issues by UC
12:45-13:15 Progress on current work packages Representative of IRCE
' ' and planning issues by IRCE p
13:15-13:45 Progress on current work packages Representative of Albenecon
and planning issues by Albenecon
13:45—15:00 | Lunch

Aphrodite Ktena (NKUA)
15:00 — 17:00 | Discussion Nebojsa Arsi¢ (UPKM)

All partners
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Wednesday, June 8" 2022, 9:00 - 18:00 (Hall 5)

KALCEA Dissemination Session

Time Topic Presenter
) ) Aphrodite Ktena (NKUA)
9:00 —-9:30 Registration - Welcome ) .

Nebojsa Arsi¢ (UPKM)
9:30-10:00 | KALCEA dissemination update Aphrodite Ktena (NKUA)
10:00 — 10:30 %Es;emmanon presentation by Representative of UES
10:30- 11:00 %ﬁemmatlon presentation by Representative of IBU
11:00—11:15 | Coffee break

) ) Dissemination presentation by .
11:15-11:45 UNMO Representative of UNMO
) ) Dissemination presentation by .
11:45-12:15 UPKM Representative of UPKM
12:15-12:45 ggsemma‘uon presentation by Representative of UC
12:45-13:15 Dissemination presentation by Representative of IRCE
IRCE
13:15-13:45 Dissemination presentation by Representative of Albenecon
Albenecon
13:45—15:00 | Lunch
Presentation of papers from Nebojsa Arsi¢ (UPKM)
15:00 — 18:00 | ICETRAN 2022 KALCEA Special
Sesson All partners
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OPENING SESSION / OTVARANJE

INTRODUCTION PAPER / UVODNI RAD
Monday/Ponedeljak, Jun/June, 06th, 17:00 — 18:30, Ceremonial Hall/Ceeuana cana

Chair/Predsedavajudi:
Vladimir Kati¢, Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Novi
Sad, Srbija
Cemal Doli¢anin, DrZavni univerzitet u Novom Pazaru, Novi Pazar, Srbija

KOH®EPEHIIMJE ETPAH/ICETRAN KPO3 CTATUCTUKY
Baaoumup Kamuh, Mapxo Japnesuh, [pazomup Huxonuh u Mupjana Josanuh

Kongepennmja ETPAH je jenan ox HajcTapuju HaydHHX ckynoBa y CpOuju, Koju ce
HenpekuaHo opranmsyje Beh 66 roguna. theno mehynaponno nzgame UIETPAH ce
cajga TpuUOIMKaBa IPBOj MCHCHUjU MocTojarba. O0c KOH(EpEeHIHje YCIEITHO
opranmsyje JpymrtBo 32 ETPAH, unji K0JEKTUBHM YIAaHOBH Cy CBE Haj3Ha4ajHH]jC
Hay4He 1 oOpa3zoBHe uHctutynuje y Cpouju u Penyonunu Cprckoj (BUX). V pany
je TpBO MpeJicTaBJbeHa CTPYKTYypa, Kao U KJbY4HE TeMe, Koje ce Ha KoH(depeHrjama
pasMaTpajy. 3aTHM Cy 3ajelHO TMOCMaTpaHH OJroBapajyhin, KapakTepUCTUIHU
CTaTUCTUYKU mojanu o Opojy pamoBa u ayropa. OHu cy obOpahuBanu y Tpu
BpEMEHCKa HMHTEpBajia, HEmTO ImmpeM (mocimemamux 26 rox., 1996.-2021. rox.),
cpemmopoyHoM (mocenmux 9 rox., 2014 - 2022, rox.), m Hemro Kpahem
(mocnenmux 4-5 rox., 2018 — 2021(2). rox.). bpojeBu pamoBa cy anamusmpanu
arperaTtHo, Mo TMOjeANHAYHUM KOH(EpeHIMjaMa, ald U JICTaJbHHjE TI0 TeMAaTCKUM
CeKIHMjama, JOK Cy MOJAllM O ayToprMa BE3WUBAaHH 3a JAPXKAaBY W HHCTUTYLH]Y
3arocnerma, Kao M 3a MoJl UCTpakuBaya. 3ak/bydeHO je J1a OBH CKYNOBHU Hajuerihe
MIPE/CTaBIbajy MECTO MPHUKa3MBabha HAYUYHHX Pe3yJiTaTa UCTPAKMBaYa M3 aKaJleMCKe
3ajennune (Qakynrera ¥ MHCTUTYTA), a Ja je TPHCYCTBO IPUBPEAE, BOJHOT H
3PAaBCTBEHOI CEKTOpa Mame 3amnakeHo. Takohe, HajBehin Opoj ydecHuka je u3
Cpbuje u 1o ca Tpu Hajeha nomaha dakynrera. Mehyrum, 3HauajHa je wu
MeljyHapoHa KOMIIOHEHTa, Kpo3 aytope u3 26 3emaba. Yuemihe KeHa je
MOTPaBJHCHO, JTH jOIII YBEK HUjE aJeKBaTHO U u3HOCH 30%.

KEYNOTE LECTURES / UVODNA PREDAVANJA
Monday/Ponedeljak, Jun/June, 06, 18:30 — 20:00, Ceremonial Hall/Cseuana cana

ELECTRIC ENERGY AND ENVIRONMENT
Slobodan Vukosavic

Electricity production in Serbia relies primarily on the use of lignite in thermal power
plants. In recent years, inadequate development of Serbian energy sector and
improper management of coal mines and thermal power plants have led to a
significant reduction in electricity production in Serbian coal-fired power plants,
production which until recently accounted for 70%. As a consequence, significant
funds were spent on imports of electrical energy, thus crippling the investments in
energy transition. Over the next decades, one should expect a further decline in
production in coal-fired power plants. The available lignite reserves enable the

1



operation of thermal power plants for the next thirty years. At the same time, efforts
to reduce CO2 emissions in industry, transport, residential and commercial sectors
all lead to increased electricity consumption. The growing imbalance between
production and consumption requires timely consideration of appropriate alternative
sources. The available energy transition options should be compared in terms of
power security, energy availability, efficiency, economic viability and environmental
sustainability.

FUTURE OF EV CHARGING
Pavol Bauer

Charging infrastructure for electric vehicles will be the key factor in ensuring a
smooth transition to e-mobility. It is here, that five technologies will play a vital role
in the EV charging infrastructure: smart charging (including vehicle-to-grid V2G
technology), charging of EVs from photovoltaic panels, (ultra)fast charging,
contactless charging, and on-road charging of EVs. With the use of smart charging,
the EV charging power and direction can be continuously controlled. Smart charging
of EVs can provide several benefits to the EV owner and the providers of the EV
charging infrastructure like reduced peak demand on the grid and reduced cost.

IONIZING RADIATION AND METROLOGY
Vesna Spasic¢-Jokic¢

Ionizing radiation has been used for many beneficial applications in healthcare,
material production and characterization, and in supporting a secure energy supply.
Accurate metrology is key to unlocking the benefits, while ensuring that ionizing
radiation can be controlled and used in a way that does not put patients, radiation
workers, the general public or the environment at risk. Scientific, economical and
social challenges are vital parts of IR metrology and require some regulatory,
technological and metrology community changes. This lecture contains the results of
EUROMET project dedicated to Ionizing radiation metrology infrastructure in
Europe. The International Measurement System for ionizing radiation is shortly
explained and compared with our own experiences and degrees of equivalence of our
standards. The role of the consultative committee on the development of ionizing
radiation metrology was emphasized. Very important part of this lecture is nuclear
knowledge management and its role in power and non-power application of ionizing
radiation with reference to our experience at the Faculty of Technical Sciences.



Acoustics /
Akustika (AKI/AK)

SESSION/SESIJA AK1

SPECIAL THEMATIC SESSION / SPECIJALNA TEMATSKA SESIJA
ACOUSTICS OF SACRAL SPACES /

AKUSTIKA SAKRALNIH PROSTORA

Tuesday/Utorak, Jun/June, 07, 09:00 — 10:45, Hall 1/Sala 1

Chair/Predsedavajuéi:
Miomir Miji¢, Univerzitet u Beogradu, Elektrotehnicki fakultet, Beograd,
Srbija
Dragana Sumarac Pavlovi¢, Univerzitet u Beogradu, Elektrotehni¢ki
fakultet, Beograd, Srbija

AKI.1 MULTIDISCIPLINARNOST U ISTRAZIVANJU SLIKE I ZVUKA U
SAKRALNOM PROSTORU
INVITED PAPER / RAD PO POZIVU

Jelena Erdeljan and Ljubica Vinulovi¢

Multidisciplinarnost u istrazivanju studija vizuelne kulture u poslednje dve decenije
imala je klju¢nu ulogu. Kombinovanje metoda razlicitih nau¢nih oblasti poput istorije
umetnosti, etnologije, istorije liturgike,muzikologije, digitalnih tehnologija i
inZenjerstva, posebno inZenjera akustike doprinelo je potpunijem razumevanju
odnosa koji su zvuk i slika imali u oblikovanju sakralnog prostora srednjovekovne
crkve. Knjiga Bisere Penceve Icons of Sound: Voice, Architecture, and Imagination
in Medieval Art, pruza podatke o viSegodi$njim istrazivanjima odnosa slike i zvuka i

njihovoj ulozi u rekreaciji autenti¢nog srednjovekovnog akustiénog ambijenta.

AKI1.2 AURALIZACIJA SAKRALNIH PROSTORA I LIKOVNI PROGRAMI:
NOVE PERSPEKTIVE I MOGUCNOSTI ISTRAZIVANJA
INVITED PAPER / RAD PO POZIVU

Vuk Dautovic¢ and Jakov Pordevié¢

Dozivljaj prisustva svetosti bio je gotovo pretpostavljeno culno iskustvo za
srednjovekovne ljude. Poslednjih decenija istrazivanja uloge svetla, mirisa i
performativnih aspekata likovnih programa u docaravanju prisustva svetosti unutar
srednjovekovnih crkava omogudila su nove perspektive u razumevanju sakralne
vizuelne kulture. Interdisciplinarna grupa nauénika okupljena oko projekta
Soundscapes of Byzantium doprinela je jasnijem uvidu o vaznosti zvuka kada je re¢
o oblikovanju vizantijskih sakralnih prostora istrazivanjem auralizacije osam crkava
u Solunu. Ne samo da je potvrdeno kako su promene u arhitekturi i likovnim
programima ile paralelno sa promenama u bogosluzenju i pojanju vec¢ je utvrdena i

veza izmedu likovnih programa i akustickih karakteristika crkava.



AK1.3 ISTRAZIVANIJE ZVUCNOG AMBIJENTA SRPSKIH SAKRALNIH
PROSTORA KAO VISEMEDIJISKOG FENOMENA

Miomir Miji¢, Milo§ Bjeli¢, Dragana Sumarac Pavlovi¢, Tatiana Miljkovi¢ and Filip
Panteli¢

Istrazivanje zvucnih ambijenata u istorijskom kontekstu iznedrilo je posebnu oblast
akustike nazvanu arheoakustika. Pored mnogih znacajnih istorijskih objekata, tema
takvih istrazivanja bile su i akusticke karakteristike verskih prostora. Sintezom
akustickih i istorijskih Cinjenica o srpskim sakralnim prostorima doSlo se do
zakljucka da je njihov koncept visemedijska tema u kojoj je zvuk samo jedna, mada
vazna komponenta. Da bi se dao smisao mogucnostima koje pruza savremena
akusticka analiza neophodno je izaci iz okvira fizike i posmatrati sadejstva zvuka sa
ostalim kori$¢enim medijima kao §to su slikarstvo, arhitekura, muzika, svetlost. Ovaj
rad razmatra mesto i ulogu akustike u kontekstu mogucih multidisciplinarnih
istrazivanja srpskih sakralnih prostora. Fokus se usmerava na nekoliki
karakteristi¢nih inZenjerskih tema: na korelaciju impulsnih odziva i fizickih formi
sakralnih prostora, na auralizaciju zvuc¢nog polja u njima kako bi se omogucilo
izmesStanja istrazivanja u laboratorijske uslove, na uticaj akustickog ambijenta sa
pozicije pojaca i sveStenika, kao i na akusticku karakterizaciju Sireg fizickog
ambienta iz kojeg vernici ulaze u domen sakralnog prostora i u koji se iz njega

vracaju.

AK14 O ULOZI AKUSTICKIH REZONATORA U PROSTORU HRAMA
SVETOG SAVE U BEOGRADU

Dragana Sumarac Pavlovié, Miomir Miji¢, Jelena Erdeljan and Tatjana Miljkovié

Akusticki rezonatori su elementi koji su se od davnina koristili u crkvama sa idejom
da se pomocu njih apsorbuje zvuk i tako kontrolise akusti¢ki odziv prostora. Projekat
hrama Svetog Save u Beogradu predvideo je ugradnju XXX posebno dizajniranih
rezonatora da bi se umanjila o¢ekivana reverberacija u njemu. Tokom izrade mozaika
kojim je oslikan hram tako veliki broj rezonatorskih otvora relativno velikog pre¢nika
otezavao je montazu kamenih elemenata mozaika. Zbog toga se nametnulo pitanje
njihove nuznosti i svrsishodnosti u hramu, pa je inicirano istrazivanje realne
efikasnosti ugradenih rezonatora u hramu i rizika koje nosi njihovo eventualno

zatvaranje. U radu su opisani rezultati istrazivanja i zakljucci do kojih se doslo.



SESSION/SESIJA AKI1+AK2
Tuesday/Utorak, Jun/June, 07", 11:00 — 13:30, Hall 1/Sala 1

Chair/Predsedavajuci:
Dejan Ciri¢, Faculty of Electronic Engineering, University of Nis, Serbia
Milos Bjeli¢, University of Belgrade, School of Electrical Engineering, Serbia

AKI1.1 RECENT ADVANCES ON PERFORATED PANELS FOR SOUND
ABSORPTION APPLICATIONS
INVITED PAPER / RAD PO POZIVU

Jesus Carbajo, Nicholas Xuanlai Fang and Sang-Hoon Nam

Perforated panel sound absorbers have become one of the most promising passive
noise control solutions not only because of their excellent sound absorption
performance but also because of their high structural strength and durability. These
features make them an interesting eco-friendly alternative to traditional porous
fibrous media or foams, especially in those scenarios implying aggressive
environmental agents (e. g. strong wind, heavy rain...) or severe working conditions
(e. g. turbines, jet engines...). Many engineering applications of these systems can
be found in practice ranging from noise barriers and room acoustics conditioning to
the design of muffler devices and MRI scanners. This work briefly reviews the
fundamentals of classical perforated panel sound absorbers and reports some recent
advances in their use for sound absorption applications.

AKI1.2 REAL-TIME SPEAKER INDEPENDENT RECOGNITION OF BIMODAL
PRODUCED SPEECH

Boris Malci¢, Vlado Delié, Jovan Gali¢ and Nebojsa Babic¢

This paper presents the initial results in recognition of neutral speech and whisper in
real-time, independent from speaker. The speech database used for training is Whi-
Spe. The system for training and testing is based on Sphinx-4 recognition platform.
The experiments in recognition shown average recognition accuracy of 86.2% (for
normal speech) and 66.2% (for whisper). Compared to the recognition in controlled
conditions, significant drop of the performance is observed in real-time recognition,
for both speech modes.

AKI1.3 FEATURE ANALYSIS FOR INDUSTRIAL PRODUCT SOUNDS USING
DISCRETE MEYER WAVELET

Porde Damnjanovié, Dejan Ciri¢ and Dejan Vujicié

The process of wavelet decomposition into approximation and detail coefficients is
used in many research fields, especially when signal de-noising is in focus. Extraction
of features of different signal types is also an area where wavelets are often
mentioned. Different wavelet families provide interesting results in feature analysis
and further classification. In that regard, a wavelet that has attracted a significant
interest is discrete Meyer. This paper presents the usage of discrete Meyer wavelet
for feature analysis of industrial product sounds. More than 100 sounds of 6 different
industrial products are tested. The most representative results are given here.



AK2.1

OPTIMIZACIJA PROSTORNE REZOLUCIJE MIKROFONSKOG NIZA
ZA MERENJE SAOBRACAJNE BUKE

Miodrag Stanojevié, Milos Bjeli¢ and Tatjana Miljkovi¢

AK2.2

Merenje saobracajne buke mikrofonskim nizom omoguc¢ava odredivanje ugaone
raspodele incidentne energije buke na fasadi zgrada. Jedan od osnovnih parametara
koji se zadaje u ovakvom merenju jeste ugaona rezolucija kojom se vr$i odabiranje u
prostornom domenu. S obzirom na racunsku kompleksnost algoritma za prostorno-
vremensku obradu signala mikrofonskog niza, optimizacija minimalne potrebne
prostorne rezolucije omogucava znaCajno skraéivanje procesa izraCunavanja.
Merenja prikazana u ovom radu vrSena su na Cetiri lokacije u urbanoj sredini.
Lokacije se razlikuju u broju saobracajnih traka, tipu saobracaja, udaljenosti objekata,
itd. Pretpostavka koja se istrazuje u ovom radu jeste da je minimalna potrebna
rezolucija mikrofonskog niza razlicita za svaku od ovih lokacija, i da je dominantno
odredena morfologijom urbane lokacije. Merenja su vr§ena mikrofonskim nizom koji
¢ine 24 omnidirekciona mikrofona. Geometrija mikrofonskog niza je optimizovana
za merenje saobracajne buke.

KOMPARATIVNA ANALIZA AKUSTICKIH SIGNALA MOTORA SA
UNUTRASNJIM SAGOREVANJEM MAPIRANIH U SLIKE BAZIRANE
NA SPEKTROGRAMU

Marko Milivojcéevié, Emilija Kisi¢ and Dejan Cirié

AK23

Motori sa unutraSenjm sagorevanjem kao i druge vrste motora i masina pri svom radu
generiSu zvuk. On se karakteriSe spcifiénim svojstvima zavisno od vrste motora,
moda rada, kao i stanja samog motora. Na osnovu zvuka moguce je izvuci znacajne
informacije o motoru, ukljucujuci i detekciju pogonskog goriva (benzina ili dizela).
U tom kontekstu, u ovom radu je izvrSena analiza akusti¢kih signala motora sa
unutrasnjim sagorevanjem posle njihovog prebacivanja (mapiranja) u odgovarajuce
slike i to spektrogram, hromagram, gamatonegram i tempograma. Kako sve ove slike
imaju formu klasi¢nog spektrograma, one se u literaturi nazivaju slike bazirane na
spektrogramu ili sli¢ne spektrogramu. Cilj analize je da se izvrS§i medusobno
poredenje navedenih slika i da se ustanovi koja od njih najbolje prikazuje razliku
izmedu signala motora koje pokrece benzin i dizel gorivo. Analiza je izvrSena nad
bazom od 350 snimljenih signala kako bi se u nastavku istrazivanja koriste¢i izabranu
metodu mapiranja signala u slike izvrsila klasifikacija pogonskog goriva sa $to vecom
ta¢no§c¢u pomocu tehnika dubokog ucenja.

KOEFICIJENT INHARMONICNOSTI TONOVA HARFE -
SPECIFICNOST I PROBLEMI AUTOMATSKE PROCENE

Tatjana Miljkovic, Milo§ Bjelié, Jelena Certi¢ and Dragana Sumarac Pavlovié

Ovaj rad bavi se karakterizacijom tona harfe i predstavlja nastavak istrazivanja
vezanih za karakterizaciju tonova ziCanih instrumenata. Karakterizacija tona harfe
bazirana je pre svega na proceni koeficijenta inharmoni¢nosti. Inharmonicnost je
svojstvo tonova zicanih instrumenata i ogleda se u odstupanju frekvencija parcijala
od vrednosti celobrojnih umnozaka osnovne frekvencije. Preciznost automatskog
odredivanja koeficijenta inharmonic¢nosti B otezano je postojanjem ‘“fantomskih”
parcijala koji su posledica razli¢itih fizickih procesa koji zavise od konstrukcije
instrumenta, nacina pobude, kao i materijala od kojih su Zice napravljene. Kao
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posledica konstrukcije instrumenta i nadina zatezanja zice, kod harfe su veoma
izrazeni viSestruki pikovi u spektru koji otezavaju automatsko izracunavanje
koeficijenta inharmonic¢nosti. Koeficijent B je procenjen uz pomo¢ PFD algoritma i
uporeden sa vrednostima koje su procenjene uz pomo¢ namenski napravljenog alata
za manuelnu procenu. Vrednosti koeficijenata B za harfu uporedeni su sa
vrednostima koeficijenta B kod klavira i cembala.

AK2.4 IMPLEMENTACIJA ALGORITAMA ZA KONTROLU USMERENOSTI
ZVUCNICKOG NIZA SA DVA GLAVNA LOBA NA OTVORENOM
HARDVERU

Tijana Dordevic, Stefan A¢imovi¢ and Milos Bjeli¢

U ovom radu prikazana je implementacija softverski usmerenih zvuénickih sistema.
Softverski i hardverski implementirani usmereni zvucnicki sistemi, osim $to
povecavaju nivo zvuka u zadatom pravcu, takode dovode i do smanjenja
reverberacije. U implementaciji kori§¢eni su zvucnicki niz i procesor na kome se
izvr$avaju tri razliita algoritma za obradu signala. Prvo reSenje podrazumeva
usmeravanje zvuka ka jednoj zadatoj tacki, a drugo i trece reSenje podrazumevaju
usmeravanje zvuka ka dvema tackama koje su proizvoljno zadate. Akcenat rada je na
drugom i tre¢em resenju koja se koriste u slucajevima kada zelimo da obezbedimo
pokrivanje dva pravca u auditorijumu. Pored tri nezavisna algoritma u radu je
prikazana i simulacija pomoc¢u koje je moguce predvideti dijagrame usmerenosti u
sva tri slucaja. Rezultati algoritma kvantifikovani su merenjem dijagrama
usmerenosti po 1/3 oktavnim frekvencijskim opsezima. Bi¢e pomenuti detalji
implementacije i pojedinosti na koje treba obratiti paznju prilikom rada sa Bela
hardverom. U radu su izloZena poboljsanja koja su dobijena kori§éenjem dva, umesto
jednog snopa zvuka.

AK2.5 OPTIMIZACIJA POZICIJA ZVUCNIKA U ZVUCNICKOM NIZU
Stefan A¢imovi¢, Tijana Pordevi¢ and Milos Bjeli¢

Optimizacioni algoritmi sve viSe nalaze primenu o raznim oblastima, kako nauke,
tako i zivota. Uz analizu softverske kontrole usmerenosti zvucnickog sistema javila
se 1 potreba za optimizacijom ve¢ postojecih reSenja. U ovom radu prikazano je kako
se na vise nacina moze doci do reSenja 2D optimizacione funkcije, gde se najbolje
reSenja bira iz niza dovoljno dobrih. U radu je prikazan algoritam za prostorno-
vremensku obradu signala koji omogucava upravljanje dijagramom usmerenosti u
vertikalnoj ravni. PoboljSanje postojeih rezultata izvrSeno je uz pronalaZenje
linearne pozicije 16 zvuénika u zvu¢niCkom stubu, tako da njegov dijagram
usmerenosti bude S$to usmereniji za odredeni prostorni ugao i da je odnos glavnog i
boc¢nih lobova §to veci.

AK2.6 REALIZACIJA SISTEMA ZA AKTIVNU KONTROLU BUKE U CEVI
NA OTVORENOM HARDVERU

Marija Ratkovic, Nebojsa Kolari¢ and Milos Bjelic

ANC (Acoustic Noise Control) sistemi su neophodni u prostorijama gde se trazi
eliminisanje nezeljenih zvukova. U ovom radu bavili smo se simulacijom i
implementacijom na hardveru ANC sistema u cevi. Testirani su adaptivni algoritmi
FXLMS (Filtered x Least Mean Square) i NFXLMS (Normalized Filtered x Least
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Mean Square). Algoritmi su poredeni po robusnosti sistema, neophodnom redu
adaptivnog filtra i brzini konvergencije. U simulaciji su kao test signali kori$éeni:
sinusoida, klipovana sinusoida i Sum realnog ventilatora. U zavisnosti od
kompleksnosti test signala menjali su se parametri adaptivnog filtra. Rezultati
pokazuju da je moguce potisnuti akusticku buku do odredene granice u zavisnosti od
kompleksnosti signala, kao i da je moguce takve algoritme implementirati na
otvorenom hardveru.

ACOUSTICS SOCIETY CONSTITUTION SESSION /
OSNIVACKA SKUPSTINA DRUSTVA ZA AKUSTIKU

Tuesday/Utorak, Jun/June, 07", 13:30 — 14:00, Hall 1/Sala 1

Antennas and propagation/
Antene i prostiranje (API+AP)

SESSION/SESIJA API1+AP1
Wednesday/Sreda, Jun/June, 08, 09:00 — 10:45, Hall 3/Sala 3

Chair/Predsedavajuéi:
Branko Kolundzija, University of Belgrade — School of Electrical
Engineering, Serbia

API1.1 APPLICATION OF MICROWAVE IMAGING FOR BRAIN
DIAGNOSTICS
INVITED PAPER/RAD PO POZIVU

Marija Nikolic Stevanovic, Darko Ninkovic, Tushar Singh, Branislav Ninkovic, Miodrag
Tasic and Branko Kolundzija

We present the application of the distorted Born iterative method for permittivity
estimation of a realistic human phantom, which is an essential step in microwave
medical diagnostics. Permittivity reconstruction is a difficult task due to the
complexity of the electromagnetic model and the ill-posedness of the inverse
scattering problems. Assuming that the prior knowledge of the head anatomy is
available from other imaging modalities, such as magnetic resonance imaging, we
showed that electromagnetic tissue parameters could be accurately estimated even
for tissues deeply located in the head. In our implementation of DBIM, we gradually
improved the estimation accuracy by initializing more complex models with the
results obtained for simpler models.

API1.2 CURRENT DISTRIBUTION IN A HOLLOW CIRCULAR CONDUCTOR
INFLUENCED BY A PARALLEL FILAMENT
Dragan Filipovi¢ and Tatijana Dlabac

This paper presents a rigorous solution for the current distribution in a hollow circular
conductor in the presence of a current filament placed outside the conductor. The
currents are assumed low-frequency, time-harmonic, flowing in opposite directions.
As a starting point we chose a Fredholm-type integral equation for the current density
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whose solution is sought in the form of an infinite summation of the proper harmonics
— the modified Bessel functions of the second kind and trigonometric functions. The
unknown coefficients in the summation are determined by equating the coefficients
standing with the corresponding functions on both sides of the integral equation. The
method presented in the paper allows to treat the cases when the filament is inside
the conductor and / or the currents have the same direction.

API1.3 JAMMING A DRONE - EM SIMULATION OF SIMPLE EW AND EW
COUNTERMEASURES SCENARIOS

Tomislav Milosevic

The paper discusses electromagnetic simulations (EM) of an electronic warfare (EW)
scenario where a drone is jammed using a continuous wave (CW) jammer. EW
countermeasures have been proposed based on calculated currents induced on
specific parts of the drone critical for jamming effectiveness, such is antenna or wire
in printed circuit board. All the simulations relate to widely used 2.4 GHz frequency
band.

API1 .4 SIMULATION STUDY OF VOXEL-BASED HEAD PHANTOM FOR
MEDICAL MICROWAVE IMAGING

Mladjen Stevanetic, Branko Kolundzija, Tushar Singh and Marija Nikolic Stevanovic

The paper describes the crucial role of phantoms in Microwave Imaging (MWI) for
medical devices. Accurate modelling of numerical scenarios is crucial in designing,
testing, and developing MWI devices. Phantoms with appropriate tissue electrical
properties are inevitable components of imaging scenarios. Therefore, high
computing resources are required to develop such phantom, and EM simulation of
such scenarios requires a more prolonged time. A defined blueprint is required to
reduce the complexity of such scenarios to use them effectively for MWI purposes.
In the given paper, a brief study of the three-dimension voxel model of the head is
presented, where a unit cell is a cube with tissue-mimicking properties. The phantom
is developed on the WIPL-D Pro EM simulation platform. Further, the voxels are
grouped in the form of N x N x N, where N is the number of voxels on each axis.
Homogenization techniques are implemented on the grouped voxels and result in one
big cube, the main building element of the electromagnetic model. The RCS
simulation is performed with plane wave excitation for different values of N, and the
results are analyzed for convergence to the reference model. Also, the relative mean
absolute deviation (RMA) of the whole phantom as a result of the homogenization
process is presented and its convergence is compared with the convergence of the
mean deviation of simulated results.

APIL.S RADOME SHAPE IMPACT ON AUTOMOTIVE RADAR SENSOR
OPERATING AT 79 GHZ

Nebojsa Pupavac and Miodrag Tasic

At high frequencies radome (Radar Dome) degrades the automotive radar
performance significantly. To gain better understanding of this phenomenon the
radome shape and its impact on radiation pattern of the radar antenna array is
analyzed in this paper. To analyze the impact of the radome shapes, an array of
printed antennas is simulated with two different radome shapes and compared against
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the radiation pattern simulated without any radome. A simple single patch antenna
for 79 GHz is designed using WIPL-D software platform, which was used for
simulation of the antenna array with and without radome.

APIL.6 IMPLEMENTING GRADIENT MODEL FOR SURFACE ROUGHNESS
IN WIPL-D

Milan Radovié¢, Aleksandar Golubovic¢ and Milos Jovicic¢

The implementation of gradient method for surface roughness correction in WIPL-D
software package is presented. Surface roughness model is tested on modified ring
resonator model. Finally, simulation results from WIPL-D and CST Studio Suite are
compared.

API1.7 THE ABILITY TO MINIMIZE A NEW TYPE OF MODERATE-
BANDWIDTH MICROWAVE FILTER

Dusan Nesi¢ and Tomislav Milosevi¢

An example of minimizing the width of a microwave filter structure by bending the
stubs and reducing the number of required via holes is presented in this paper. It is
shown that the filter area can be reduced near 2 times after bending the stubs. EM
model of minimized structure is presented and compared with common filter design.

API1.1 UOPSTENIJE IZRAZA ZA TRANSFER FUNKCIJE IZMEDU ANTENA U
PROBLEMIMA INVERZNOG RASEJANJA
Anja Kovacevié¢, Marija Nikoli¢ Stevanovi¢ and Antonije Dordevié

U radu su izvedeni izrazi za koeficijente rasejanja izmedu proizvoljnog para antena
usled prisustva rasejaca koji se nalazi u linearnoj nehomogenoj sredini. Glavni
doprinos rada je uopStenje izraza za slucaj kada sredina u kojoj se nalazi rasejac
poseduje magnetska svojstva. Takode je pokazano da dobijeni izraz vazi i u slu¢aju
kada su nominalne impedanse pristupnih vodova razli¢ite i kompleksne.

Automation /
Automatika (AUI/AU)

SESSION/SESIJA AUI1+AU1:
Tuesday/Utorak, Jun/June, 07", 11:00 — 12:30, Hall 4/Sala 4

Chair/Predsedavajuéi:
Boban Veseli¢, Elektronski fakultet, Univerzitet u NiSu, Serbia

AUII.1 THE IMPROVED GM PHD ALGORITHM FOR MULTI- TARGET
RADAR TRACKING

Zvonko Radosavljevic, Dejan Ivkovic and Branko Kovacevic

Gaussian mixture probability hypothesis density (GM PHD) is a modern nonlinear
algorithm for tracking multiple targets in a clutter environment. It is accompanied by
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known problems that are primarily related to the impossibility of associating the
measurement of existing targets and determining the quality of the tracks. For this
purpose the automatics track initialization by known ‘two point initialization’ was
introduced. Difference of successive measurements from two radar antenna
revolutions is compared with the threshold, which depends on the velocity of the
target. The paper proposes to improve the algorithm by introducing the probability
of the existence of a target and to reject false tracks. The results of intensive
simulations of tracking multiple radar targets have shown the justification for the
application of the proposed algorithms.

AUIL.2 FOUR-STAGE RECURSIVE LEAST SQUARES ALGORITHM FOR
CARARMA SYSTEMS

Nasar Aldian Shashoa, Ahmed J Abougarair, Bdulhakim Agll and Abdurrezag Elmezughi

this paper derives four -stage recursive least squares parameter estimation algorithm
for Controlled Autoregressive Autoregressive Moving Average (CARARMA)
systems. By applying the decomposition technique, (CARARMA) system
decompose into four subsystems, which contain one parameter vector each.
Compared with the recursive generalized least squares algorithm, the proposed
algorithm improves the accuracy of estimated parameters and decrease the
computational burden. The simulation example is given to indicate the efficiency of
the proposed algorithm.

AUI.3 CONSENSUS ON THE AUXILIARY VARIABLES IN DISTRIBUTED
GRADIENT-BASED TEMPORAL DIFFERENCE ALGORITHMS

Milos Stankovic, Marko Beko, Nemanja Ilic and Srdjan Stankovic

In this paper we discuss important properties of two novel distributed algorithms for
iterative multi-agent off-policy learning of linear value function approximation in
Markov Decision Processes (MDP). The algorithms are derived using the off-policy
Gradient Reinforcement Learning (GRL) methodology, together with linear dynamic
consensus iterations over an underlying inter-agent communication network
represented by directed graphs. The proposed algorithms are entirely decentralized,
offering new possibilities for choosing different behavior policies while evaluating
one single target policy. The presented algorithms formally differ only in the way of
applying consensus iterations to the so-called auxiliary variables. The presented proof
of weak convergence of both algorithms represents a firm basis for deriving relevant
conclusions concerning the role of the consensus iterations. It is shown that the
algorithm utilizing consensus on the auxiliary variables shows slightly inferior
asymptotic properties, but can provide a higher convergence rate. The figure of merit
of each of the algorithms is presented and discussed using the theoretical results
obtained under generally nonrestrictive assumptions.

AUIl 4 APPLICATION OF SUBTRACTIVE CLUSTERING IN DATA
PROCESSING

Boris Barisi¢, Aleksandra Krstié, Sanja Vujnovié and Zeljko Purovi¢

The problem of clustering is still in development globally and various approaches to
solving it are being proposed, all of which have different success rates. One of the
nonparametric clustering methods is subtractive clustering. The success of this
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algorithm largely depends on tuning its parameters. In this paper we give a theoretical
analysis of different suggestions for choosing their values. Based on probability
theory, we examined the impact of dimensionality and number of samples on the
clustering radius. By conducting a controlled experiment with known sample
distributions, the performance of this algorithm with suggested parameters is tested,
as well as its robustness.

AUIL.S ARDUINO BASED ONLINE LABORATORY PLATFORM FOR
DIGITAL CONTROL SYSTEMS ANALYSIS AND DESIGN

Viadimir Miti¢, Viadimir Sibinovié, Snezana Pordevi¢ and Boban Veselic¢

This paper presents a laboratory platform with remote access for exercising digital
control systems analysis and design. The laboratory environment utilizes three types
of standard control systems: positional servosystem, velocity servosystem and
temperature regulation system. It also has online access through a standard Web
browser that enables remote execution, visualization and data acquisition. Students
can perform different variety of experiments, ranging from bachelor to master level
studies. They can work independently or collaborate within a group with multiuser
access to the platform. The laboratory platform is designed a way to be applicable to
any regulation system with implemented communication protocols.

SESSION/SESIJA AUI2+AU1:
Tuesday/Utorak, Jun/June, 07", 12:30 — 14:00, Hall 4/Sala 4

Chair/Predsedavajuéi:
Zeljko Durovié, University of Belgrade — School of Electrical Engineering,
Serbia

AUI2.1 IMPLEMENTATION OF THE NEW CURRICULA IN SMART
PRODUCTS AND SERVICES ENGINEERING

Marko Milojkovic, Dragan Antic, Sasa Nikolic and Nebojsa Jotovic

Education system proved to have a challenge to cope with today’s world of
accelerated development of new technologies and ever changing industry. New
paradigm dictates not only new teaching contents, but whole new holistic approach
to the education of engineers, especially in the field of development of smart products
and services. A group of professors from the University of Ni§ (Faculties of
Electronic and Mechanical Engineering) developed a new teaching module named
“Smart Products and Services Engineering” and successfully applied for funding
from European Education and Culture Executive Agency in the scope of Jean Monnet
Erasmus+ project call. Raising the level of knowledge and skills of students in the
field of smart products and services should further encourage the development of a
modern educational system in one of the most important areas of technology.
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AUI2.2 DENOISING THE OPEN-LOOP STEP RESPONSE USING AN
ENCODER-DECODER CONVOLUTIONAL NEURAL NETWORK

Natalija Pordevi¢, Nenad Dzamic, Aleksa Stoji¢ and Goran Kvascev

Denoising signals is used as a preprocessing step for all signal processing. Encoder-
decoder neural networks are often proposed as a method of denoising 1D and 2D
signals, because of their ability to extract essential features from the signal and then
recreate it without noise. In this paper we propose a simple architecture of a
convolutional neural network for denoising step responses of systems with different
open-loop transfer functions. The network is trained on synthetic data with added
noise of different distributions, then tested on a portion of synthetic data and real-life
step responses.

AUI2.3 SINGLE SCREW EXTRUDER TEMPERATURE CONTROL USING PLC
AND HMI IN CABLE PRODUCTION PROCESS

Igor Kocié, Sasa Nikolic, Aleksandra Milovanovi¢, Darko Miti¢, Petar Peki¢ and Nikola
Dankovié

In this paper it is developed and described the control software for the temperature
regulation of the extruder zones with the mutual influence of zones. Extruder zone
temperature control realized using Siemens PID Temp block FB1132. PID Temp
block does not take into account the interaction of zones. This effect can only be
taken into account if all zones are adjusted at the same time. The temperature process
of the extruder was identified with an emphasis on the mutual influence of the zones.
After that, a simulation was performed in Matlab and Simulink, and the results were
experimentally verified using Siemens' LSim_LIB V3 0 0 library and in a real
process.

AUI.1 REGULACIJA NIVOA VODE PUMPNIM POSTROJENJEM POMOCU
SMS PORUKA

Igor Kocié and Zoran Jovanovié

U radu je opisano daljinsko upravljanje pumpama za dopremanje vode za potrebe
prozvodnog procesa upotrebom Siemens Logo plc kontrolera i odgovaraju¢ih GSM
modula. Radi povecanja pouzdanosti rada sistema komunkacija se obavlja dvojako
upotrebom SMS poruka i zi¢ane veze. Projektovan je i realizovan softver i hardver
za obe vrste komunikacije, kao i softver za HMI panel kojim se vr$i upravljanje i
nadzor rada celog postrojenja.
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Biomedical Engineering/
Biomedicinska tehnika (BTI/BT)

SESSION/SESIJA BTI1
Wednesday/Sreda, Jun/June, 08, 09:00 — 10:45, Hall 2/Sala 2

Chair/Predsedavajudi:
Milica Jankovié, University of Belgrade, School of Electrical Engineering,
Serbia

BTI1.1 AGILIS: RESTORING FUNCTIONAL GRASPING IN INDIVIDUALS
WITH TETRAPLEGIA USING EPINEURAL ELECTRODES
INVITED PAPER/RAD PO POZIVU

Christine Azevedo, Charles Fattal, Lucie William, Lucas Fonseca, Arthur Hiairrassary,
David Andreu, Antoine Geffrier, Jacques Teissier and David Guiraud

We propose a novel approach to restore grasping in individuals with complete
tetraplegia using epineural stimulation. Two multi-contact cuff electrodes were
positioned around radial and median nerves in 2 volunteers during a surgery. The
electrodes were maintained for 28 days. A user interface allowed triggering pre-
programmed stimulation sequences on demand by executing stereotyped movements
or by contracting voluntarily muscle on the contralateral shoulder. The stimulation
selectivity obtained with the epineural electrodes was sufficient to obtain functional
palmar and key pinch grip.

BTI1.2 A DEVICE FOR MONITORING PHYSIOLOGICAL PARAMETERS
AND ELECTROTACTILE STIMULATION

Bojan Jorgovanovi¢, Matija Strbac, Milos Kostié, Vojin Ili¢ and Nikola Jorgovanovié

This work stems from a research and innovation action financed under Secure
societies programme of the European Union’s Horizon 2020 framework.
Specifically, the aim is to develop an easy-to-use wearable system for enhancing
situational awareness of first responders deployed in extreme environments by
providing tactile feedback on the risk factors that can lead to rapid deterioration of
their health or operation capabilities. For this purpose, an unobtrusive system was
designed to acquire, process, and analyse the data from a battery of novel biosensors
and generate actionable information about assessed health risks, in real-time. Aptly
named SIXTHSENSE, it leverages electrotactile stimulation to continually convey
this information to the first responder wearing it, leveraging the sense of touch. It
effectively expands first responders’ sensory bandwidth to include the “feeling” of
changes in critical parameters that are not within the reach of human senses, like the
ionic imbalance, the lactate level or physiological strain, much before they manifest
through symptoms of exhaustion, heatstroke or hypothermia. The developed system
further incorporates means for transmitting information to the command centre,
where it can be analysed and visualised through a mission specific decision support
system, allowing for a more efficient and safer data-driven team management.
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BTI1.3 DEEP NEURAL NETWORK APPROACH FOR ARTIFACT DETECTION
IN RAW ECG

Tanja Boljanié¢, Jovana Malesevi¢ and Goran Kvascev

Electrocardiography is a non-invasive technique for monitoring the electrical activity
of the heart, and its analysis can detect and then prevent many health problems.
Alterations that are not related to cardiac electrical activity represent artifacts in
signal and should be minimized in order to correctly interpretate the signal. This is
of great importance in wearable systems for electrophysiological monitoring that
have numerous applications in healthcare and fitness. This paper presents how to
build a classification model to detect artifacts in electrocardiogram (ECG) signal
using deep neural network. The Long Short-Term Memory (LSTM) network was
proposed for classifying 10-s single-channel ECG segments as Valid and Artifact.
Data set consists of 10,231 raw ECG samples. The results show that the proposed
method can classify the data with the accuracy of 90.1%, i.e., efficiently deal with
acceptance of good (93.8%) and rejection of poor (80.1%) ECG quality.

BTI1.4 INHIBITION POTENCY OF TERPYRIDINE METAL COMPLEXES
TOWARD PENICILLIN-BINDING PROTEIN 1A

Svetlana Jeremi¢, Enisa Selimovi¢, Milan Deki¢ and Tanja Soldatovic¢

The potency of copper(Il) and zinc(Il) terpyridine complexes to inhibit penicillin-
binding protein 1A (PBP1la) was investigated by in silico methods. The geometries
of ligands are optimized using DFT calculations. In order to estimate the binding
sites, inhibition constants and binding energies between ligands and PBP1a protein,
molecular docking analysis is performed. The inhibition potency of examined
terpyridine metal complexes is compared with the inhibition potency of lactivicin, an
antibiotic already used in the treatment of Gram-negative and Gram-positive bacteria.
Performed docking analysis indicated that investigated terpyridine metal complexes
show higher inhibition potency toward PBPla protein than lactivicin. The results
identified these complexes as potential antimicrobial agents for further in vitro
experiments.

BTI1.5 GT ANALYZER - A BASIC TOOL FOR HANDWRITING MOVEMENT
DATA

Viadimir DzZepina, Nikola Ivancevic, Vera Miler-Jerkovi¢, Blazo Nikolié, Dejan
Stevanovié, Jasna Janci¢ and Milica Jankovié

In the presence of neurological and psychiatric diseases, sensorimotor and cognitive
skills tend to deteriorate. One of the daily activities that could be easily affected is
handwriting. In this paper, we present the open-source software GT Analyzer,
developed for visual analysis and feature extraction of the handwriting data acquired
by graphic tablet. Data is acquired while patients are working on graphic tasks
developed by clinicians. Visual and feature analysis of handwriting data could be of
great use in establishing a correct diagnosis or in following the changes during
medical therapies for neurological and psychiatric diseases. Furthermore, extracted
features can be used later in statistical tools, to improve the classification and
determination of therapeutic effects to a greater extent.
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BTI1.6 MORPHOLOGICAL PARAMETERS ASSESSMENT WITH A DEPTH
CAMERA BASED MEASUREMENT SYSTEM

Olivera Tomasevi¢, Luka Mejié, Darko Stanisi¢ and Nikolina Maravi¢

Lately, depth cameras are being widely used for computer vision applications such
as human pose estimation, activity recognition, object and people tracking, 3D
mapping and localization. Possibilities for depth sensing integration in economy
sectors like agriculture and healthcare services are growing as researchers are stating
numerous advantages in contactless measurements done by robust low-cost depth
camera systems. In this paper, we discuss an application of two different depth-
sensing technologies for morphological parameters assessment.

Power Engineering /
Elektroenergetika (EEI/EE)

SESSION/SESIJA EEI1
Monday/Ponedeljak, Jun/June, 06, 11:00 — 12:30, Hall 3/Sala 3

Chair/Predsedavajuéi:
Marko Rosié, Fakultet tehni¢kih nauka u Cacku, Univerzitet u Kragujevcu,
Serbia

EEII.1 OVERVIEW OF MEASURING METHODS AND EQUIPMENT FOR
CALIBRATION OF INSTRUMENT TRANSFORMERS
INVITED PAPER/RAD PO POZIVU

Dragana Naumovic-Vukovic

Instrument transformers are an important and inevitable element of AC current and
voltage measurement technique. They have been in use for more than a century. In
parallel with the development of technical characteristics and improvement of
instrument transformers measurements, the measurement methods and measuring
equipment developed too. The significant parts of the development in this field are
measuring methods, measuring devices and systems for testing the accuracy of
measuring transformers. The measurement accuracy is the most important
characteristic of instrument transformers, since that is the important factor in accurate
billing of electricity. The tradition in the field of testing of instrument transformers
accuracy at the Electrical Engineering Institute “Nikola Tesla” is more than 60 years
long. From the very beginning, the experts of the Institute have been active
participants in the development of this field, both domestically and internationally.
They have contributed to the development of measuring systems and standards for
testing and calibration of instrument transformers, which have found application in
laboratories for calibration of the national metrology laboratories, as well as in
industry. This paper provide an overview of the development of measuring methods
for testing and calibration of instrument transformers, as well as a wide range of
measuring devices and standards based on different measuring methods. The concrete
application of measuring methods in the field of calibration in national institutes of
metrology and research metrological laboratories is presented. The paper also
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presents the application of different measuring devices and systems in industry, for
intermediate and final control of measuring transformers as products in the
instrument transformer manufactures. A special review in this paper is dedicated to
the contribution of the experts of the Electrical Engineering Institute "Nikola Tesla"
in this field.

EEI1.2 EFFECTS OF CRYPTOCURRENCY MINING RIG OPERATION ON
POWER QUALITY IN LV DISTRIBUTION NETWORK

Viadimir Katic, Zoltan Corba and Aleksandar Stanisavijevic

The paper presents the influence of power supply units of a cryptocurrency mining
rig on the power quality in a standard low-voltage network. Measurement and
monitoring of the power quality indices of one mining rig with an optimized power
of 1000W were performed. For comparison, the results of power quality
measurement of a group of desktop computers (PC cluster) from a computer centre
are presented. It has been observed that the mining rig had a smaller impact on power
quality (harmonics) than the PC cluster, but that they represent a significantly higher
and almost constant power demand.

EEI1.3 PREDICTION OF VOLTAGE DIPS CHARACTERISTICS IN IEEE 13-
BUS TEST GRID USING HARMONIC FOOTPRINT

Aleksandar Stanisavijevic and Viadimir Katic

In this paper, the method of harmonic footprint (HF), as a significant feature of
voltage dip is applied for a dip characterization. The dips are generated using an
internationally verified test grid, the IEEE 13-bus test grid. First, the method of the
HF is presented and described. Then, the IEEE 13-bus test grid modified by adding
the distributed generators (wind or solar power) is described. Faults were simulated
in the test network, and the values of the HF parameters were determined. The results
were used for the voltage dips characteristics prediction. The results of simulation
and prediction were compared and the mutual deviation (error) was determined. It is
shown that the HF can be used for the early voltage dips characteristic prediction and
further applied for training a deep-learning algorithm. Some limitations have been
observed and their mitigation will be a topic of future research.

EEIl.4 OPTIMAL POWER DISPATCH IN DISTRIBUTION NETWORKS WITH
PV GENERATION AND BATTERY STORAGE

Jordan Radosavljevi¢, Milos Milovanovié, Nebojsa Arsi¢, Andrijana Jovanovié¢, Bojan
Perovi¢ and Jovan Vukasinovié

Numerous researchers in the last two decades have intensively dealt with various
aspects of the integration of renewable energy sources (RES) into distribution
networks (DNs). It has been shown that optimal planning and operation of RES can
achieve positive effects, both in terms of technical performance of the system, and
from the environmental and economic aspects. However, the uncontrollability and
stochastic nature of wind speed and solar irradiance as the primary sources of RES
remained their main shortcomings. The energy crisis that has been present lately
imposes the need for much more flexible use of RES. This means finding technically
efficient and economically acceptable solutions for energy storage, in order to fully
exploit the potential of RES integrated into the system. This paper deals with the
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issues of the optimal operation and management of rechargeable batteries for energy
storage in DNs with PV generation.

EEIL.5 MODELING OF HIGH-VOLTAGE INDUCTION MACHINES WITH
FALLEN-OUT MAGNETIC SLOT WEDGES

Milica Banovi¢, Kristina Vujkov, Mladen Terzi¢ and Dejan Jerkan

Electrical machines of medium to high voltage range are commonly fabricated with
wide stator slot openings which often lead to the increase of noise, vibrations and
power losses. The use of magnetic slot wedges is intended to minimize these effects.
Exposure to high magnetic and mechanical forces may cause magnetic wedge fall-
outs. In this paper, a dynamical model of an induction machine was developed in
order to investigate the influence of stator slot magnetic wedge failures on the
machine’s performance. Through observation of the machine’s terminal quantity
disturbances, the model demonstrated remarkable differences in steady-state rated
operation, regarding stator line currents, rotor loop currents and generated
electromagnetic toque, in case of healthy and faulty machine.

EEIL.6 TIME-DOMAIN SIMULATION OF ELECTRIC CIRCUIT WITH
NONLINEAR HYSTERETIC INDUCTOR

Srdan Divac and Branko Koprivica

The aim of this paper is to present a method for simulation of electrical circuits with
nonlinear inductor with hysteresis in time domain. The method is based on solving
equation derived from Kirchhoff’s law of the considered electrical circuit through a
series of successive iterations. Electrical circuit consisting of AC voltage source
connected in series with linear resistor, linear inductor and nonlinear inductor with
hysteresis has been considered. Simulations have been performed for four cases of
the considered electrical circuit — without linear elements, with one and both linear
elements, for sinusoidal voltage source amplitudes from 2V to 10 V with the step of
2 V. Detailed simulation procedure, measurement and simulation results, as well as
adequate discussion, have been presented.

EEI1.7 A COMPARATIVE ANALYSIS OF THREE-PHASE PHASE-LOCKED
LOOPS FOR GRID-CONNECTED SYSTEMS

Filip Baki¢, Lazar Stojanovié, Katarina Obradovié and Emilija Luki¢

In renewable power generation system, synchronization of the inverter and the power
grid is essential for the stable control of grid-connected inverters. Phase-Locked
Loops (PLL) are widely used for grid synchronization due to simple implementation
and robust performance against the grid disturbances. The main goal of this paper is
to present a survey of the comparative performance evaluation among the
synchronous reference frame PLL (SRF-PLL), Lag-PLL, stationary-frame based
enhanced PLL (SF-EPLL) and double second-order generalized integrator PLL
(DSOGI-PLL) under disturbances such as frequency changes, voltage sags and
harmonic distortion. System structures and working principles are presented.
Moreover, the parameters design for each algorithm are proposed. Dynamic analysis
and experimental results of steady state performance of PLLs are observed and
compared to verify and validate theoretical comparative analysis.
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SESSION/SESIJA EEI2+EE1
Monday/Ponedeljak, Jun/June, 06, 12:30 — 14:00, Hall 3/Sala 3

Chair/Predsedavajudi:

EEI2.1

Vladimir Kati¢, Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Novi
Sad, Serbia

PARAMETER ESTIMATION OF INDUCTION MOTORS USING WILD
HORSE OPTIMIZER

Jovan Vukasinovié, Milos Milovanovi¢, Nebojsa Arsi¢, Jordan Radosavljevié, Sasa Statkié,
Bojan Perovi¢ and Andrijana Jovanovié

EEI2.2

In this paper, a new metaheuristic algorithm called the Wild Horse Optimizer (WHO)
is for the first time proposed for estimation of the equivalent circuit parameters of the
single-cage induction motors. The parameters of the motors are found as a result of
the error minimization function between the calculated and manufacturer data.
Simulation results obtained using the WHO algorithm are compared to the results
obtained using other optimization methods applied in solving the induction motor
parameter estimation problem. The performances of the methods are evaluated using
the motors of different powers (i.e. 5 HP and 40 HP), based on the statistical analysis
of the results obtained in several independent runs of the methods. It is shown that
the proposed WHO algorithm has better performance, i.e. it is able to provide quality
solutions with faster convergence speed and better statistical indicators.

DAMPER WINDING INDUCTANCES CALCULATION BY WINDING
FUNCTION APPROACH

Aldin Kajevi¢ and Gojko Joksimovié¢

The paper presents a procedure for dq model parameters calculation of a synchronous
turbo-generator using winding function theory, with special emphasis on the damper
winding. The advantage of this procedure is that the real spatial distribution of all
windings in the machine is taken into account, therefore, taking into account all
spatial harmonics simultaneously. A real synchronous turbo-generator of type TBB-
200-2A was analyzed as a case study.

EE1.1 INTELIGENTNI DTC ALGORITAM SA AUTOMATSKOM
REORGANIZACIIOM U ZAVISNOSTI OD INTENZITETA RIPLA
MOMENTA

Mapxo Pocuh

Rad prezentuje karakteristike algoritma direktne kontrole momenta bazirane na
diskretizovanim naponskim intenzitetima sa mogué¢nosc¢u automatske modifikacije u
cilju ogranicenja ripla (pulsacija) momenta ispod njegove definisane maksimalno
dozvoljene vrednosti u pogonu. Algoritam je baziran na konvencionalnoj prekidackoj
tabeli sa proizvoljnim brojem diskretizovanih naponskih intenziteta omogucavajuci
na taj nacin veéu prostornu rezoluciju naponskih vektora u off ravni i rezultujuci
manjim intenzitetom ripla momenta. Broj raspolozivih naponskih intenziteta
(vektora) moze biti jednostavno definisan ili izmenjen bez potrebe za odgovaraju¢om
izmenom prekidacke tabele. U zavisnosti od definisanog broja naponskih intenziteta
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odgovarajuce izmene upravljacke strukture algoritma su automatizovane, ¢ineci ovaj
algoritam jednostavnim, efikasnim i pogodnim za implementaciju u pametnim
pogonima koje zahteva ubrzano dolazeca Industrija 4.0. Eksperimentalna verifikacija
rezultata na digitalnoj platformi MSK28335, potvrduje znacajnu redukciju ripla
momenta asinhrone masine u zavisnosti od broja naponskih intenziteta istovremeno
zadrzavajuéi jednostavnost, efikasnosti i dobre dinamicke osobine DTC pogona sa
asinhronom masinom

EE1.2 PRIMJENA ELEKTRICNIH VOZILA ZA SMANJENJE DEFICITA
SNAGE U SISTEMU

Uros Ognjenovi¢, Sasa Mujovi¢ and Lazar Scekic¢

Elektricna vozila (EVs — electric vehicles) su jedan od vodecih trendova u svijetu
kada je u pitanju odrzivi razvoj i smanjenje emisije Stetnih gasova. Prodor elektri¢nih
vozila u elektroenergetski sistem znadi povecano optereéenje, ali i omogucava
plansko punjenje i praznjenje ovih vozila uz benefit po sistem i korisnike elektriénih
vozila. U ovom radu analizirana je primjena planskog punjenja i praznjenja
elektri¢nih vozila zasnovana na metodi igara na srecu, u cilju smanjenja deficita
snage u sistemu.

EE1.3 REALIZACIJA LABORATORIJSKOG SISTEMA ZA BEZICNI PRENOS
ENERGIJE

Dejan Janjié¢, Alenka Milovanovi¢ and Branko Koprivica

Cilj ovog rada je prikaz teorijskih osnova i realizacije laboratorijskog sistema za
bezi¢ni prenos elektriéne energije. Na pocetku ¢e biti razmotreni osnovni principi
induktivnog i1 rezonantnog bezinog prenosa energije i biée navedene njihove
osnovne prednosti i mane. Dalje, bie detaljnije opisana rezonantna metoda
realizovanog sistema, ukljuCuju¢i: Semu veza i opis principa rada predajnog i
prijemnog dela sistema, tehnicke podatke, prikaz realizovanog laboratorijskog
sistema, kao i rezultate merenja i odgovarajucu analizu.

EE1.4 PRAVCI ISTRAZIVANJA U ELEKTROENERGETICI KROZ
TEMATSKU ORIJENTACIJU RADOVA SA SKUPOVA CIRED SRBIJA
I ETRAN/ICETRAN

Zoran Simendi¢ and Viadimir Katic

U radu su razmatrani pravci istrazivanja kroz radove na dva znacajna nauc¢no-stru¢na
skupa, koja se odrzavaju u Srbiji, savetovanje CIRED Srbija i konferencije
ETRAN/ICETRAN. Detaljnije je predstavljena struktura oba skupa, kao i klju¢ne
teme, koje se na njima razmatraju. Kod savetovanja CIRED Srbije teme su vezane za
problematiku elektrodistribucije i za orijentaciju stalnih studijskih komiteta, odnosno
njihove preferencijalne teme, dok kod konferencija ETRAN/ICETRAN teme
pokrivaju kompletnu oblast elektroenergetike. Na bazi toga razmatrana je
zainteresovanost ucesnika ovih skupova kroz brojnost prezentovanih naucno-
struénih radova za odgovarajue tematske oblasti. ZakljuCeno je da su
najzastupljenije teme iz oblasti generisanja elektrine energije, distribuirane
proizvodnje, primene obnovljivih izvora energije, prikljucenja elektricnih vozila, te
upravljanja takvom proizvodnjom i pridruzenim merenjima. Ovo ukazuje da
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istrazivaéi u Srbiji tretiraju najnovije prodore u nauci i struci, te da razmatrani
skupovi daju adekvatan prikaz o najnovijim dostignu¢ima iz ove oblasti.

Electric circuits and systems, and signal processing/
Elektri¢na kola, elektricni sistemi i obrada signala (EK)

SESSION/SESIJA EKI1+EK1

Wedne

sday/Sreda, Jun/June, 08", 15:30 — 17:00, Hall 4/Sala 4

Chair/

EKII1.1

Predsedavajudi:
Ana Gavrovska, School of Electrical Engineering, University of Belgrade,
Serbia

A METHOD FOR LASER RANGEFINDER RETICLE POSITION
CALIBRATION IN A MULTI-SENSOR IMAGING SYSTEM

Sasa Vuji¢, Milos Radisavljevic, Dragana Peri¢ and Branko Livada

A method for laser rangefinder reticle position calibration in a multi-sensor imaging
system is presented. This method was developed to provide system control software
with proper parameters used for LRF reticle position, for all imagers and for different
field of view configurations of those imagers in a typical multi-sensor imaging
system. The importance of reticle position calibration and accuracy is explained, and
error calculated. A prerequisite for laser rangefinder reticle position calibration is to
perform each imager calibration and the multi-sensor imaging system optical axes
rectification. The method is straight forward, fast and reliable. Details of the method
are described and experimental verification of results obtained after the calibration
are given.

EKI1.2 LINEAR REGRESSION IN RR-RT DOMAIN FOR CARDIAC CYCLE

EVALUATION

Milan Milivojevié, Ana Gavrovska and Dragi Dujkovié¢

Analysis of cardiac variability is of great importance for numerous applications.
Among them are the ones based on electrocardiograms where detection of distorted
signals during the acquisition process can be performed as well as discrimination of
pathological records due to various diseases. One way of presenting the cardiac
variability relates to parameters derived from the time duration of the respective
segments within the electrocardiogram cycle as well as their relationships. In this
paper, cardiac cycle evaluation is performed in the domain of time features for the
assessment of cardiac variability using the linear regression procedure. The
calculated quotient shows the possibility to be useful in differentiation between
individuals
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EKI1.3 APPLICATION OF BAYES AND KNN CLASSIFIERS IN TUMOR
DETECTION FROM BRAIN MRI IMAGES

Marta Mirkov and Ana Gavrovska

Automatic detection of regions of interest is of great importance in computer-aided
diagnosis systems. Magnetic Resonance Imaging (MRI) of head due to good soft-
tissue contrast is widely used for brain tumor detection showing potential anomalies
that indicate the need for further treatment. Current algorithms for processing and
classification of medical images often involve complex designs of deep learning that
require significant hardware resources and considerable execution time in order to
assist doctors in detecting diseases. This may lead to labeling more complex cases in
brain tumor detection. In this paper, statistical features are considered with
application of Bayes and kNN classifiers showing comparable results having in mind
publicly available brain tumor detection database.

EKI1.4 FROM PUPPET-MASTER CREATION TO FALSE DETECTION
Ana Panteli¢ and Ana Gavrovska

Nowadays, many issues in society are affected by the misuse of deepfakes. One can
say that we came to a point when prior knowledge of image processing is not a
requirement for deepfake creation. With different motives, in a short period, and with
limited resources, many deepfakes can appear on the internet. That brings us to
testing that hypothesis of how easy and how fast someone can make a deepfake. In
this paper several puppet-master creations are made for experimental purposes. In the
aftermath of deepfake creation, an off-shelf available deepfake detection algorithm
is applied for the detection analysis which is expected not to be universal solution for
every type of deepfake realization. This brings us to high false detection, where
specific cases are considered in this paper, like closed eye and head shape effects.

EK1.1 KVARCNI KRISTALNI FILTAR FREKVENCIJE 35.4 MHZ
ZASNOVAN NA TRECEM OVERTONU

Dragi Dujkovic, Ana Gavrovska, Lenkica Grubisi¢, Snezana Dedic¢-Nesi¢, Irini Reljin and
Ivan Popovic

In modern telecommunications, especially digital, it is very important to use quality
components for receiving, sending and transmitting signals. Among the most
valuable components are crystal filters, which are also commonly used components.
The paper describes a 35.4 MHz crystal filter based on crystalline units of the third
overtone and applied technical characteristics.

EK1.2 PRIMENA VREMENSKO-FREKVENCIJSKIH METODA KOD
ANALIZE SPEKTRA U KOGNITIVNOM RADIJU

Nenad Stojanovic, Milenko Andri¢, Dimitrije Bujakovi¢, Boban Bondzulic and Viadimir
Risti¢
U radu je izvrSena analiza primene tri metode vremensko-frekvencijske analize
signala za potrebe analize spektra kod kognitivnog radija. Analiza je sprovedena

modelovanim i realnim signalima za aditivni beli Gausov Sum razli¢itog odnosa
signal-Sum. Performanse metoda su analizirane kroz promene odnosa signal/Sum i
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praga detekcije, odredivanjem verovatnoce laznog alarma, verovatnoée propustene
detekcije 1 verovatnoce ispravne detekcije. Pokazano je da se metode vremensko-
frekvencijske analize signala mogu efikasno koristiti za potrebe analize spektra uz
odgovarajucéu optimizaciju parametara.

Electronics/
Elektronika (ELI/EL)

SESSION/SESIJA ELI 1
Wednesday/Sreda, Jun/June, 08™. 15:30 — 17:00, Hall 1/Sala 1

Chair/Predsedavajuéi:
Marko Dimitrijevié, University of Nis Faculty of Electronic Engineering,
Serbia

ELII.1 A GIGABIT ETHERNET MEDIA ACCESS CONTROLLER FOR
TCP/UDP RADAR DATA STREAMING AND VISUALIZATION

Vukan Damnjanovi¢ and Viadimir Milovanovi¢

A design of a gigabit Ethernet media access controller implemented using Verilog
hardware description language is depicted in this paper. The proposed digital
hardware module can be utilized for establishing client-server connections over a
computer network with a PC, an FPGA-based board or some other separate piece of
hardware. It allows users to perform network data transfers using either TCP or UDP
communication protocols, in both directions. Data is transmitted to or received from
a predefined Internet Protocol address utilizing packets of predefined size, in a format
suitable for the corresponding protocol, with a packet header providing the receiving
end with the information about the packet itself. The described design is able to
achieve network throughput rates that exceed 110 MB/s making it suitable for
systems and applications that require high-speed data streaming, such as the system
for radar data streaming and PC visualization depicted in the latter part of the paper.
Besides that, it can be used in a wide range of applications developed on systems
containing boards and devices with the Ethernet 8P8C port as an integral part. The
implemented design has been thoroughly tested using a combination of a commercial
FPGA development kit and the PC-run Python applications. It was verified and
confirmed that the design meets the expectations regarding both the specified
functionality and performance.

ELI1.2 ANN MODEL FOR ONE DAY AHEAD COVID-19 PREDICTION
Jelena Milojkovi¢, Miljana Mili¢ and Vanco Litovski

One day ahead prediction of number of COVID-19 infected patients is presented in
this paper. The study is relying on the data available in [1]. A model of artificial
neural network (ANN) was developed and used with only the most recent data taken
into account. We believe that only a few data from the near past is important for this
type of prediction. ANN have been proven as a very reliable method for the real time
prediction systems. In our previous work in prediction electricity consumption [2]
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and traffic prediction [3], we obtained small prediction error. That encouraged us to
conduct the research described in this work. The absence of the trend and the seasonal
component in the given time series, made the prediction task more difficult. However,
we have obtained good results, which could encourage the application of the model
in health management to make better decision in control and prevention of the
occurrence of a pandemic.

ELI1.3 EQUIVALENT ELECTROMECHANICAL MODEL OF A COMPOSITE
ULTRASONIC TRANSDUCER

Igor Jovanovi¢ and Dragan Mancic¢

This paper presents an original one-dimensional model of a high-power composite
ultrasonic transducer with a new structure. The equivalent circuit method is used for
a model that can accurately depict the characteristics of the composite ultrasonic
transducer and enable its efficient performance evaluation. The proposed model is
verified by comparing the modeled dependencies of input electrical impedance vs.
frequency with the experimental results. The equivalent circuit developed in this
work can facilitate the design and analysis of complex composite transducer
structures.

ELIl.4 HARDWARE REALIZATION OF NEAREST NEIGHBOUR SEARCH
ALGORITHM OVER AN IN-MEMORY PRE-STORED K-D TREE

Aleksandar Kondi¢ and Viadimir Milovanovié¢

Nearest neighbour search is a fundamental statistical classification algorithm with
widespread use in artificial intelligence (AI) sub-fields such as machine learning,
computer vision, and robotics. Considering the shift in host platforms running Al
algorithms from general-purpose computers to specialized hardware
implementations, a parameterizable design generator of special purpose hardware
instances that perform nearest neighbour search is proposed, captured inside Chisel
hardware construction language, and validated on an FPGA platform. Based on an
algorithm of nearest neighbour search that traverses a k-dimensional tree pre-stored
inside read-only memory (ROM), the generator provides parameters for configuring
the structure and volume of the tree and the points stored within it.
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Metrology/
Metrologija (MLI/ML)

SESSION/SESIJA MLI1+ML1
Monday/Ponedeljak, Jun/June, 06, 15:30 — 17:00, Hall 1/Sala 1

Chair/Predsedavajudi:

ML1.1

Dragan Peji¢, Faculty of Technical Sciences, University of Novi Sad, Serbia

ULOGA I POLOZAJ METROLOGIJE U KONTEKSTU INDUSTRIJE 4.0
INVITED PAPER/RAD PO POZIVU

Marjan Urekar

Veliki pomaci u industrijskom razvoju (,,industrijske revolucije®) i nau¢ni napredak
su nerazdvojivo povezani kroz istoriju. Inovacije u jednoj grani neizostavno podsti¢u
i drugu stranu, u stalnoj medusobnoj interakciji. Jedan od klju¢nih elemenata u ovom
spoju je i nauka o merenjima — metrologija. Ova nauka je mozda i osnovna spona
sveta fizike, hemije, medicine, mehanike, elektronike i ostalih oblasti sa prakticnim
svetom industrije, jer kvantifikovanje omogucava potvrdu rezultata i njihovu
isplativost. Najnoviji digitalni koncept Cetvrte industrijske revolucije (Industrija 4.0
— 14.0) se pojavio kao ,,nova velika stvar®, prvo u Nemackoj kao evropskom
tehnoloskom lideru, potom i u ostatku sveta, i brzo ukazao na svet koji se sustinski
menja putem digitalizacije, novih tehnologija, povezivanja putem interneta i svega
§to se u savremenom potroSackom druStvu uzima kao podrazumevana stvar.
Medutim, transfer industrijske proizvodnje na nove standarde digitalnog sveta je
sasvim drugacija stvar. Veliki izazovi, vidljivi samo iznutra, iz perspektive same
industrije se doveli do novih problema. Tromost ,,klasi¢ne* industrije, ljudski faktor,
finansijske krize, nedostatak obucenog i iskusnog kadra, politika-ckonomsko-
socijalni faktori, globalno usporavanje privrednog rasta, su doveli do usporavanja
primene 14.0, uprkos inicijalnim rezultatima i velikim ocekivanjima. Sve viSe je
pristan javni diskurs odbacivanja 14.0 koncepta kao suvi$nog, neuspelog i
zaglavljenog u lavirintu modernog sveta ,viska informacija®“, gde se glasovi
eksperata mesaju sa bukom neupucenih i/ili zlonamernih ali i bu¢nih grupa, §to je
dodatno izrazeno u postpandemijskom svetu, gde smo se nasli da je veliki deo
svakodnevnog zivota zaista preSao i ostao u online rezimu funkcionisanja. A upravo
je pandemija pokazala, ¢ak i neupuéenim posmatracima neke nove, do sada nevidene
momente koji su deo 14.0 — dronove koje nadziru saobracaj, ratuju, dostavljaju
komercijalne pakete, robote koje smanjuju ulogu ¢oveka u proizvodnji kako,
povezivanje medicinskih ustanova, laboratorija, proizvodnih jedinica sa bazama
najnovijih podataka, itd. Ovo je jedan od jasnih dokaza da se 14.0 desila i deSava, ali
negde dalje od naslovnih strana medija, i da je industrija u tranziciji. Ali ta promena
nije usaglasena i jedinstvena, ,,nova stvarnost™ je dodatno pojacala efekat ,,svako za
sebe®, koji pojedine grane nauke i industrije mogu ostaviti u zapecku i bez
mogucnosti da se na vreme ukljuce u revoluciju, pogotovo one manje komercijalne.
Zato je potrebno demistifikovati 4.0, $ta je i kako radi, kao je prepoznati i u cemu je
njen znacaj, cemu sluzi, koja su ogranicenja i prednosti, gde je mozemo videti oko
sebe i zasto je potrebna savremenoj industriji. Potom moramo preispitati ulogu
metrologije — Sta je istorijski znacila u prethodnim industrijskim revolucijama, a
potom i kako treba da se prilagodi i gde da se pozicionira u 14.0 drustvu, kako bi
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oCuvala svoju relevantnost i zna¢aj. Ovo nije jednostavan, pravolinijski niti
kratkoro¢an razvojni put za metrologiju, i zato je potrebno razumeti ga i zapocCeti
odmah.

MLII.1 AN INTERCOMPARISON OF THE BROADBAND ELECTRICAL
FIELD METER NARDA NBM 550

Nenad Munié, Aleksandar Kovacevié¢, Nenko Brkljac and Ljubisa Tomié

This paper presents the intercomparison of five broadband electric field meters from
the three laboratories. The Intercomparison was performed in broadband frequency
range at different level of the electric field meter. The measurement results were
compared using the z-score criteria. The intercomparison was performed with the aim
of confirming the accuracy of broadband electric field meters, until the realization of
calibration in an accredited metrology laboratory.

MLII.2 LIDAR MEASUREMENTS IN MARITIME TRANSPORT SAFETY AND
NAVIGATION OF THE DEEP SEAFLOOR

Dijana DzZever and Marjan Urekar

This paper provides an insight into how LiDAR can be applied for the benefit of
shipping, sea and ocean traffic, as well as for navigation and detection of the deep
seafloor. The current measuring and control methods of this sensor are presented
along with the used equipment. The principles of sensor operation are described. The
aim of this paper is to emphasize the future applications of LIDAR in ocean transport
and its safety, as well as the detection and visualization of the underwater world and
its hidden objects.

ML1.2 DVOKORACNA SEGMENTNA LINEARIZACIJA KAO DEO MERNOG
LANCA TERMOPARA

Dragan Zivanovié, Milan Simi¢, Milica Stojanovi¢ and Dragan Denié¢

Rad prikazuje implementaciju dvokora¢ne segmentne metode linearizacije za
smanjenje greSke aproksimacije termoparova. U prvom delu je opisana softverska
obrada mernog signala pretvaraca sa termoparom. Evaluaciju linearizacionih funkcija
1 analizu aproksimacionih greSaka vrsi softverski paket virtuelne instrumentacije
LabVIEW. Osnovni princip ove metode je da se apscisa prenosne funkcije prvo
transformise pomocu tabela za segmentnu linearizaciju na takav nacin da se opseg
ulaznih vrednosti proSiruje na opsezima na kojima je nelinearnost karakteristike
znaajna, a zatim se vr$i standardna linearizacija po segmentima. Na ovaj nacin,
primena dvokora¢ne metode linearizacije na jednakim segmentima ima isti efekat
kao i primena linearizacije na nejednakim segmentima. Za date primere prenosnih
funkcija termoparova, predlozena metoda daje znac¢ajno manju gresku aproksimacije,
uz jednaku potro$nju memorije za linearizacione tabele. Jednostavna softverska
implementacija ovog dvokora¢nog metoda linearizacije omogucava da se primenjuje
u mernim pretvaracima mikrokontrolera male procesorske snage, umesto standardne
segmentne linearizacije.
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ML1.3 POREDENIJE MERENJA BRZINE VETRA ANEMOMETROM SA
LOPATICAMA I ULTRASONICNIM ANEMOMETROM NA
VETROTURBINI

Robert Fajhner and Marjan Urekar

Ovaj rad se bavi poredenjem performansi anemometra sa lopaticama i ultrasoni¢nog
anemometra, instrumenata za merenje brzine vetra na jednoj od vetroturbina u
vetroparku Alibunar. Podaci koriSteni u analizi pribavljeni su putem SCADA sistema
vetroparka Alibunar.

MLI1.4 PRIMENA LINEARNOG NIZA FOTODETEKTORA KOD OPTICKIH
PSEUDOSLUCAINIH POZICIONIH ENKODERA

Ivana Randelovi¢, Dragan Denié, Goran Miljkovi¢ and Aleksandar Jocié

Precizno i pouzdano merenje ugaone pozicije je zahtev mnogih savremenim
pokretnih sistema u industriji i drugim oblastima. Pseudoslucajni optic¢ki absolutni
enkoderi nude dobru rezoluciju, ali i pouzdanost i fleksibilnost u radu. U radu se
analizira primena linearnog niza fotodetektora za paralelno ocitavanje
pseudoslucajnog koda pri ¢emu se dobija pravi absolutni enkoder, koji za razliku od
klasicnog ima jednu kodnu traku nezavisno od rezolucije. Razmatraju se
karakteristike primenjenog senzora, kao i ograni¢enja njegove primene za ocitavanje
pseudoslucajnog koda. Kako bi se izbegle greske prilikom projektovanja diska
enkodera predlaze se metoda njegove provere nakon projektovanja bazirana na
obradi slike. Takode, mogucéa je i provera kvaliteta diska nakon njegove realizacije.

SESSION/SESIJA ML2
Tuesday/Utorak, Jun/June, 07", 09:00 — 10:45, Hall 2/Sala 2

Chair/Predsedavajudi:
Dragan Deni¢, Faculty of Electronic Engineering, University of NiS, Serbia

ML2.1 PONOVLIIVOST REZULTATA MERENJA NIVOA ELEKTRICNOG
POLJA EM SMETNII

Aleksandar Kovacevi¢ and Nenad Muni¢

Ponovljivost rezultata merenja nivoa elektricnog polja EM smetnji, tokom vremena,
na jednom uredaju informacione tehnologije, treba da omoguc¢i donosenje konacne
odluke o usaglasenosti uredaja. Istovremeno, ponovljivost rezultata navedenih
merenja treba da omoguéi akreditovanoj laboratoriji da preispita svoje rezultate
ispitivanja radi obezbedenja njihove validnosti.

ML2.2 PREGLED ELEKTROGASTROGRAFSKE METODE

Jelena Pordevi¢ Kozarov, Platon Sovilj, Marjan Urekar, Milan Sas and Miroljub Pesi¢

Elektrogastrografija (EGG) je neinvazivna elektrofizioloska tehnika koja se koristi
za snimanje elektri¢ne aktivnosti Zeluca pomocu elektroda postavljenih na abdomen.
EGG se do sada najvise koristio u klinickim studijama i dijagnostici u
gastroenterologiji, ali se sve viSe javlja interesovanje za naucno istrazivanje EGG
metode u oblasti biomedicine i psihofiziologije. Cilj ovog rada je da se, na osnovu
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postojece litarture, prikazu osnovne fizioloske karakteristike EGG signala, kao i
mogucéi nacini snimanja i obrade ovih signala.

ML2.3 SISTEM ZA MERENJE PRITISKA U KONCEPTU INTERNET OF
THINGS

Tomislav Pap and Marjan Urekar

Za potrebe merenja pritiska u konceptu Internet of Things, razvijen je sistem koji se
sastoji od komercijalnog mikrokontrolera Arduino UNO, senzora pritiska koji radi
na principu rezistora osetljivog na silu, koji je robustan i Siroko rasprostranjen, ¢iji je
opseg detekcije pritiska do 10 kg i par LED dioda koji sluzi za signalizaciju detekcije
pritiska. U I poglavlju je dat opis hardvera i detaljan opis senzora. Il poglavlje
sadrzi kratak opis softvera koji se izvrSava na mikrokontroleru ovog sistema. Moguce

primene sistema su predstavljene u poglavlju IV.

ML2.4 MERNO INFORMACIONI SISTEM ZA AUTOMATSKO HRANJENJE
KUCNIH LJUBIMACA

Maja Peri¢ and Marjan Urekar

U ovom radu je prikazana realizacija sistema za automatsko hranjenje ljubimaca u
kuénim uslovima koristenjem dostupnih softverskih alata. Elektronska Sema sistema
je projektovana u KiCad programu, dok je deo koda sistema pisan u Arduino IDE
razvojnom okruzenju. Cilj sistema jeste da upotrebom razlicitih senzora vrsi merenje
zadatih veli¢ina, ostvari prenos, obradu i prikaz podataka do mikrokontrolera, kao i
da automatizuje rad servo motora i magnetnog ventila.

ML2.5 UREDAJ ZA PRAVILNO SEDENJE BAZIRAN NA MERNO-
INFORMACIONIM MODULIMA

Jovana Jovi¢ and Marjan Urekar

U ovom radu je predstavljena ideja za prototip uredaja za pravilno sedenje, koji bi
bitno uticao na smanjenje bola u ledima, pojava koja je sve ¢eSc¢a u svim starosnim
grupama. Uredaj se sastoji od Button load cell éelija pomocu kojih se prati da li
korisnik sedi pravilno na sedalnom delu stolice. Pored toga postoji i sensor dodira
QT100 koji detektuje da li je korisnik naslonjen na naslon stolice. Podaci se UART-
om $alju na web server, koji se dalje ucitavaju na web sajtu. Na web sajtu korisnik
ima uvid u svoj sede¢i stav, ali i upozorenje ukoliko ne sedi pravilno. Pored crvenih
grafika i iskacucéeg prozora na sajtu, kao identifikaciju nepravilnog sedenja imamo i
vibro motor koji stvara vibracije i tako korisniku pruza trenutnu hapti¢ku informaciju
da popravi svoj stav.

ML2.6 MERNO-AKVIZICIONI SISTEM ZA PRAVILNO SEDENJE

Mario Volas, Dragan Peji¢ and Marjan Urekar

U ovom radu predstavljeno je reSenje firmvera za prototip uredaja za pravilno
sedenje, koji korisniku daje povratnu informaciju o poloZaju njegovog tela tokom
sedenja. Ovaj uredaj je za cilj imao da popravi drzanje korisnika, i tako smanji bolove
koji nastaju posle viSeCasovnog sedenja. Za razvoj ovog prototipa kori§cen je
STM32F407 mikrokontroler sa razvojnom plocom STM32F4 Discovery. Na

28



sedalnom delu stolice postavljene su merne ¢elije za merenje sile, koje proveravaju
polozaj korisnika na sedalnom delu stolice. Izlazi mernih ¢elija se na mikrokontroler
dovode preko A/D konvertora HX711. Merenje udaljenosti korisnika od naslona
stolice vr$i Proximity click, dok povratnu informaciju o nepravilnom sedenju
korisnik dobija preko vibro-motora koji se pokre¢e DC motor 4 click plo¢icom.

ML2.7 RAZVOJ SOFTVERA ZA MERENJE VREMENA REAKCIJE NA
VIZUELNE I ZVUCNE STIMULUSE

Milica Djordjevic, Djordje Novakovic and Marjan Urekar

Ovaj rad prikazuje softversku aplikaciju koja sluzi za merenje vremena reakcije
korisnika kod prepoznavanja simbola i tonova. Softver je napravljen za desktop
uredaje, gde se od ispitanika o¢ekuje da u §to kra¢em vremenskom periodu odgovori
na svaki stimulus od interesa, nakon ¢ega se izraGunava prose¢no vreme reakcije na
iste. Pritom, arhitektura aplikacije je takva da se beleze i impulsivne reakcije nastale
neposredno pre pojave samih stimulusa. U izgradnji ovog softvera koris¢en je
programski jezik Pajton u razvojnom okruZenju Visual Studio Code. Za razvoj
korisni¢kog interfejsa kori$¢ena je PyQt5 biblioteka i Qt Designer.

SESSION/SESIJA ML3
Tuesday/Utorak, Jun/June, 07", 11:00 — 12:30, Hall 2/Sala 2

Chair/Predsedavajuéi:
Aleksandar Kovacevi¢, Faculty of Technical Sciences Cac¢ak, University of
Kragujevac, Serbia

ML3.1 PROJEKTOVANIJE UNIVERZALNE RAZVOJNE PLOCE ZA MERENJE
I REGULACIJU

Ninoslav Srdi¢, Marjan Urekar, Dragan Peji¢ and Platon Sovilj

Ovaj rad opisuje projektovanje univerzalne razvojne plo¢e za merenje fizickih
veli¢ina i regulaciju, na bazi AVR atmega32u4 mikrokontrolera. Prikazana je blok
Sema uredaja, Sematici pojedinac¢nih blokova i navedeni su primeri primene ove
razvojne ploce.

ML3.2 MERNI SISTEM ZA DETEKCIJU PADOVA ZASNOVAN NA
AKCELEROMETRU, ZIROSKOPU I GPS MODULU

Sanja Mandi¢ and Porde Novakovi¢

U ovom radu opisan je sistem za detekciju pada, sa ciljem pomoc¢i starim i nemoénim
licima. Kroz rad je dat uvid u sve delove realizovanog sistema za detekciju pada.
Sistem podrazumeva prikupljanje podataka o kretanju korisnika upotrebom
akcelerometra i ziroskopa, prikupljanje podataka o lokaciji korisnika upotrebom GPS
modula, klasifikaciju kretanja i detekciju pada, kao i prikaz informacija u okviru
odgovarajuceg korisni¢kog interfejsa.

29



ML3.3 MERENJE KARAKTERISTIKA I MODELOVANJE HAMONOVOH
ETALON OTPORNIKA U NAIZMENICNOM REZIMU

Stefan Mirkovic, Dragan Pejic and Aleksandar Dimitrijevic

Razmatranje primene Hamonovih etalon otpornika u naizmenic¢kon rezimu, kao i
ispitivanje njihovih karakteristika su tema ovog rada. U ranijim istraZivanjima
ustanovljeno je da prenosni odnos ovih etalona ne bi trebao da znacajno zavisi od
frekvencije. Drugim recima, moduo transfera se oc¢ekuje da ¢e biti blizak kvadratu
broja otpornika od kojih se formira transfer, dok ¢e fazni stav transfera biti blizak
nuli. Sa dostupnom opremom koja je bila raspoloziva kada je vrSeno istrazivanje,
merenja su obavljena na osnovu dve merne metode, ¢iji ée rezultati biti priakazani u
radu.

ML3.4 MERNI SISTEM ZA ODREDIVANJE MODULA [ FAZNOG STAVA
IMPEDANSE BAZIRAN NA VIRTUELNOJ INSTRUMENTACII

Milan Sas, Dragan Peji¢, Nemanja Gazivoda, Porde Novakovié and Bojan Vujicié

U ovom radu ¢e biti predstavljen realizovani merni sistem za odredivanje modula
impedanse i faznog stava superkondezatora. Sistem se sastoji od dvokanalnog
generatora funkcija, dva digitalna multimetra i baferskog pojacavaca struje koji su
spojeni u elektriéno kolo koje se koristi za Cetvorozi¢no merenje impedanse. Kao
generator signala koristi se Siglent SDG 1025 generator funkcija koji generi$e sinusni
signal superponiran za DC vrednost. Kao digitalni multimetri koriste se dva FLUKE
8846A 6-% cifarska multimetra gde se jedan koristi kao voltmetar, a drugi kao
ampermetar. Kapacitivnost superkondenzatora je reda stotina Farada pa je potrebno
koristiti strujni pojac¢avac kako bi se obezbedila potrebna struja. Kako bi se postigla
sinhronizacija rada uredaja, oni su umreZeni i njima se upravlja pomocu racunara na
kom se nalazi skripta, napisana u Python programskom jeziku. Frekvencije na kojima
se mere moduo impedanse i fazni stav su u opsegu od 1 mHz do 50 Hz.

ML3.5 SIMULACIONA ANALIZA METODE POGODNE ZA METROLOSKU
KARAKTERIZACIJU IMPEDANSE NA NISKIM FREKVENCIJAMA

Milan Sas, Dragan Peji¢, Nemanja Gazivoda, Dorde Novakovi¢ and Bojan Vujicié

U radu je prikazana simulaciona analiza metode koja je primenjiva za metrolosku
karakterizaciju dvokrajnih elemenata na niskim frekvencijama. Program napisan u
programskom jeziku Python simulira rad dva multimetra tipa FLUKE 8846A, od
kojih je jedan konfigurisan kao ampermetar, a drugi kao voltmetar. Odbirci napona i
struje se obraduju u programu, koji na osnovu odbiraka odreduje vrednost amplitude
naizmeni¢ne komponente i faznog stava napona i struje, a onda na osnovu tih
vrednosti izraCunava moduo i fazni stav impedanse. Program uracunava deklarisane
greske oba instrumenta i daje moguénost za procenu merne nesigurnosti rezultata
merenja.
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Microelectronics and optoelectronics, nanosciences and
nanotechnologies /

Mikroelektronika i optoelektronika, nanonauke i nanotehnologije
(MOI/MO)

SESSION/SESIJA MO1
Tuesday/Utorak, Jun/June, 07", 11:00 — 12:30, Hall 3/Sala 3

Chair/Predsedavajudi:
Zoran Priji¢, Faculty of Electronic Engineering, University of Ni§, Serbia

MO1.1 OSNOVI TEORIJE DIFERENCNIH JEDNACINA SA PRIMENOM NA
ANALIZU SVOJSTAVA NANOSTRUKTURA
INVITED PAPER/RAD PO POZIVU

Jovan Setrajci¢, Viekoslav Sajfert and Sinisa Vucenovié

Trend naglog razvoja nanotehnologija je uzrokovan otkri¢ima da nanostrukture
poseduju fizicke karakteristike koje se znatno razlikuju od istih koje poseduju
strukture velikih dimenzija (balk). Nanostrukture karakteriSe i serija kvalitativno
sasvim novih i izmenjenijih efekata. Npr. superkonduktivne, termoizolacione,
aku—sticke 1 druge osobine koje karakteriSu nanomaterijale su bolje ili sasvim
drugacije od onih u balk-strukturi. Posebno je intrigantna potencijalna primena u
inoviranoj farmaciji i medicini uopste. Na neki nacin nanostrukturni efekti su
povezani sa efektima u masivnoj strukturi sli¢no kao S$to su povezani kvantni i
klasi¢ni efekti. Teorijsko izucavanje balk-stuktura uglavnom zahteva reSavanje
diferencijalnih jednacina sa kontinualnim promenljivama. U istrazivanju
mehanizama u nanostrukturama, koji su vinovnici drastiénih izmena njihovih
svojstava, pojavljuju se diferencne jednacine, ali sa koeficijentima koji zavise od
prostornih koordinata zbog neophodnosti da se obracunaju dimenzioni — kvantni i
grani¢ni (konfajnment) uslovi, kao i uticaj vakancija i primesa. Zbog tog uvecanog
interesovanja i velikih i$¢ekivanja za korist od novo-otkrivenih efekata, a posebno
zbog nerazvijene teorije, mi smo ovde izlozili teoriju koja ima za cilj da prezentuje
tehniku izracunavanja diferencnih jednacina i da to demonstrira na seriji primena u
analizama razli¢itih — otkrivenih i jo§ neotkrivenih fizickih svojstava nanostruktura.

MO1.2 DIFUZIJA OPTICKIH POBUDENJA U TANKIM MOLEKULSKIM
FILMOVIMA

Jovan Setrajci¢ and Sinisa Vucenovic¢

Analizirana je difuzija Frenkelovih eksitona u ultratankom molekulskom filmu.
Koeficijent difuzije je jedna od kinetickih karakteristika materijala i zbog toga se
analiza cksi—tonske difuzije moze tretirati kao doprinos boljem poznavanju
difuzionih procesa u molekulskim kristalima. Iz opSte teorije Grinovih funkcija
izraCunat je tenzor difuzije, a proracun testi-ran za primer molekulskog filma za 4
paralelna sloja. Pokazano je da su koeficijenti difuzije jednaki za unutrasnje slojeve,
$to je posljedica simetri¢nosti polja sila usljed dipol-dipol interkacije
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MO1.3 INDUKOVANIJE STANJA SLICNIH TOPOLOSKIM KOD DVOSLOJNIH
FOSFORENSKIH TRAKA PRIMENOM NORMALNOG ELEKTRICNOG
POLJA

Viadimir Arsoski and Milan Tadié

Model jake veze je koriS¢en za analizu elektronske strukture nanotraka od dvoslojnog
crnog fosfora u prisustvu elektricnog polja. Kod traka sa foteljastim ivicama nisu
prisutna ivi¢na stanja, pa postoji veliki direktan procep u odsustvu spoljasnjeg polja.
Primena elektricnog polja normalno na povrsSinu trake dovodi do smanjenja procepa.
Za odredenu kriticnu vrednosti amplitude elektricnog polja procep se skoro u
potpunosti zatvara i u centru procepa dolazi do pojave o$trog antiukrStanja stanja
najnize energije iz provodne zone i stanja najviSe energije iz valentne zone. Ovo
ponasanje je karakteristicno za konvencionalne topoloske izolatore kod kojih do
inverzije zonske strukture dolazi usled jake spin-orbitne interakcije koja nije
ukljuc¢ena u na§ model. Ustanovljeno je da kod nanotraka male debljine postoji jako
sprezanje stanja u provodnoj i valentnoj zoni usled anizotropije iako su elektroni i
Supljine potisnuti na suprotne povrSine trake elektricnim poljem. Povecéanje
normalnog elektri¢nog polja iznad kriti¢ne vrednosti dovodi do inverzije i viSih stanja
iz provodne i valentne zone §to je praceno karakteristicnim antiukrStanjima.

MO1.4 ELEKTRONSKA SVOJSTVA GRAFENSKIH NANOTRAKA SA
PERIODICNIM DEFEKTIMA

Jovana Viahovic, Viadimir Arsoski, Milan Tadi¢ and Milorad MiloSevié

Ve¢ vise od decenije materijali izradeni od jednog ili visSe monoslojeva kristala su u
7iZi interesovanja zbog boljih elektronskih i transportnih svojstava u odnosu na
masivni materijal od kojeg su sadinjeni. Kao posebno interesantan za primenu
izdvojio se grafen, koji je prvi dobijen u formi tankog sloja. Odredeni broj primena
zahteva da u materijalu postoji dovoljno veliki energetski procep, Sto kod grafena nije
slucaj. Razvijene tehnike kontrole procepa nisu dale znacajnije rezultate kod ovog
materijala. U ovom radu je predlozena moguénost podeSavanja procepa grafenskih
nanotraka uvodenjem periodi¢nih defekata u nanostrukturu. Razmotren je uticaj
defekta tipa jednog upraznjenog mesta (vakancije) u kristalnoj reSetki koji se
periodi¢no ponavlja duz trake. Pokazano je da periodi¢ni defekti mogu imati znacajan
uticaj na razliku energija dna provodne i vrha valentne zone u nanotrakama sa
foteljastim ivicama, a samim tim i na elektronske i transportne osobine grafenskih
nanotraka. Prisustvo periodi¢nog defekta rezultuje pojavom specifi¢nih stanja
vezanih za defekt, $to se ogleda u pojavi ravne zone unutar procepa na disperzionoj
relaciji.
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SESSION/SESIJA MOI1
Tuesday/Utorak, Jun/June, 07", 12:30 — 14:00, Hall 3/Sala 3

Chair/Predsedavajudi:
Dana Vasiljevi¢ Radovi¢, IHTM-CMTM, Belgrade, Serbia

MOI1.1 TWO COLOR PHOTODIODES MOUNTED ON THE
MICROMACHINED CARRIER

Zarko Lazié, Milce Smiljanié, Dusan Nesi¢ and Ljubisa Zekovic¢

In this paper, two color detector based on silicon photodiodes is studied and
fabricated. Standard IHTM photodiode’s design is modified to allow mounting one
photodiode above another using special micromachined carrier. The carrier is
fabricated using wet silicon etching in 25% TMAH water solution and anodic
bonding of etched silicon and Pyrex glass. The fabricated carrier also allows easy
wire thermocompression bonding from the photodiode’s pads to TO-5 housing.
Output currents of the photodiodes were measured by applying light of 900 nm and
1060 nm. Obtained results verify applicability of the new packaging for two color
detector.

MOI1.2 OPTIMIZATION OF ELECTRODEPOSITION PARAMETERS TO
IMPROVE COMPOSITE HARDNESS OF NICKEL COATINGS ON
BRASS SUBSTRATE FOR VARYING FILM THICKNESSES AND
APPLIED INDENTATION LOADS

Ivana Mladenovi¢, Jelena Lamovec, Marko Obradov, Milena Raslji¢ Rafajilovic, Vesna
Radojevié, Dana Vasiljevi¢ Radovi¢ and Nebojsa Nikoli¢

In this investigation, nickel coatings were electrodeposited on brass substrate. The
effects of electrodeposition process parameters such as, current density and
deposition time (coatings thickness), on surface morphology and composite hardness
values were studied. The value of the measured composite hardness by Vickers
microindentation technique of the selected “hard film on soft substrate” composite
system type depends on the applied indentation loads. For this reason, the
microindentation loads are also included in the analysis. According to the experiment
plan obtained by Design-Expert software, nickel coating has been produced on the
brass cathode using galvanostatic regime (DC) with magnetic stirring of the
electrolyte. The nickel sulphamate electrolyte with saccharine additive was used for
Ni electrodeposition. Then, response surface methodology (RSM) was used to
establish an adequate mathematical model. Subsequently, a mathematical model was
developed to weight the effects of each input parameters (coating thickness, current
density and indentation load) on the output parameter (composite hardness) of
electrodeposited nickel coatings on brass substrate. According to the obtained results,
the coating thickness and indentation load greatly influenced resulting composite
hardness. On the other hand, coating current density primarily influenced
microstructure and surface roughness. The topographic modification of the Ni
coating surface depending on the post-treatment (mechanical and chemical) after
deposition was studied using AFM microscopy.
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MOI1.3 ELECTRICALLY PROGRAMMABLE ANALOG DEVICE AS AN
ULTRAVIOLET LIGHT SENSOR

Stefan llic, Milija Sarajlic, Dana Vasiljevi¢-Radovi¢, Marko Andjelkovic, Alberto J.
Palma, Russell Duane and Goran Ristic

Electrically Programmable Analog Device (EPAD) is a commercial semiconductor
device based on a floating gate MOS transistor. It is possible to charge the EPADs
floating gate with electrons and thus increase the threshold voltage of the MOS
transistor. Decapsulation of the ALD1108E integrated circuit containing four EPADs
was performed to expose the semiconductor structure to ultraviolet light. By
irradiating with different UV light sources, the threshold voltage of an EPAD with a
pre-charged floating gate decreases, indicating a possibility for UV radiation
detection. The sensitivity of EPAD to the UV light range of 311 to 400 nm was
investigated. The floating gate MOS transistor (EPAD), which has a more charged
floating gate with electrons, i.e. higher threshold voltage value, shows higher
sensitivity compared to EPAD with a lower charged floating gate, i.e. lower threshold
voltage value.

MOI1.4 ORIGIN OF THE OPEN CIRCUIT VOLTAGE AND IMPORTANT

PROCESSES THAT AFFECT ITS VALUE IN ORGANIC SOLAR CELLS

Teodora Pavlicevi¢, Jovana Gojanovi¢, Natasa Cirovi¢ and Sandra Zivanovié

In this paper the origin of open circuit voltage (Voc) in organic solar cells (OSCs)
and processes which have a dominant impact on it were examined. The measured
light current-voltage (I-V) characteristics of ITO/PEDOT:PSS/P3HT:PCBM/LiF/Al
solar cells fabricated and characterized under similar conditions were collected from
literature. The gathered Voc data was statistically processed and 75% of the results
belonged to the range 0.52- 0.64V and obeyed Gaussian distribution. However,
12.5% results had a value around 0.4V, and another 12.5% around 0.48V. Three I-V
curves with different Voc values belonging to three observed Voc ranges were
simulated by drift-diffusion model (DDM). By changing the photogeneration,
transport, recombination, and extraction parameters with the same value of built-in
voltage (Vbi), which corresponds to the difference between electrode work functions,
measured [-V curves were excellently reproduced. The experimental light I-V curves
of solar cells with different polymer blends used as active layer (PTB7:PCBM,
MDMO-PPV:PCBM) from literature having the same electrodes and transport layers
were also successfully simulated in the same way. Based on our review of published
experimental results and our theoretical investigations we confirm that the difference
between electrode work functions is the source of Voc. The difference between
acceptor’s lowest unoccupied molecular orbital (LUMO) and donor’s highest
occupied molecular orbital (HOMO) affects the Voc indirectly through
photogeneration, transport, and recombination parameters and extraction efficiency.

MOIL.5 DESIGN CONSIDERATION FOR LOW-POWER STEP-UP

CONVERTER

Jana Vracar, Milan Stojanovié¢, Zoran Priji¢, Aneta Priji¢ and Ljubomir Vracar

This paper describes the comparison of different MOSFETs and transformers used in
a step-up circuit under initial voltages of 50 mV and 100 mV. Two MOSFETs,
BSP149 and CPC3701CTR, and two transformers, CST-100LC and MID-SNS CS,
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were cross-connected, and the results of charging a 2200 pF capacitor were shown.
This circuit consists of a Meissner oscillator and a voltage doubler circuit.
Experimentally, the time it takes for different MOSFETs and transformers to increase
the voltage and charge the capacitor at the circuit's output was measured, as well as
the maximum output voltage generated by the circuit, and the resonant frequency for
each of the given pairs of MOS transistors and transformers.

Microwave technique, technologies and systems/
Mikrotalasna tehnika, tehnologije i sistemi (MTI/MT)

SESSION/SESIJA MTI1+MT1
Tuesday/Utorak, Jun/June, 07", 09:00 — 10:45, Hall 3/Sala 3

Chair/Predsedavajuéi:
Nebojsa Doncov, Faculty of Electronic Engineering, University of NiS, Serbia

MTII.1 ON SOME DIFFERENCES BETWEEN WAVE DIGITAL MODELS OF
DIRECTIONAL COUPLERS

Biljana Stosi¢, Nebojsa Doncov and Marin Nedelchev

The paper summarizes the development and applications of wave digital (WD)
models for predicting the frequency response of four-port microwave passive circuits
such as directional couplers. Models are developed and afterwards validated by
commercial software tools. Differences between the equivalent circuit- and
transmission line-based WD models are presented through analysis of multi-section
couplers.

MTIL1.2 DOHERTY PA LINEARIZATION BY INJECTION OF THE 2ND ORDER
DIGITALLY PROCESSED SIGNALS FOR 5G FBMC MODULATION

Aleksandar Atanaskovic, Natasa Males-1li¢, Biljana Stosi¢ and Djuradj Budimir

In this paper, the analysis of the linearization effects of the 2nd order digitally
processed signal for the linearization that modulates the 2nd harmonic of the
fundamental carrier has been performed on the Doherty power amplifier for FBMC
5G modulation form. In the first method, linearization signals are injected at the input
and output of the main Doherty amplifier, whereas in the second method, they are
inserted at the outputs of the Doherty main and auxiliary amplifiers.

MTIL.3 PLANAR ARCHIMEDEAN SPIRAL ANTENNA RESONANT
FREQUENCY AND BANDWIDTH ESTIMATION USING MLP
NEURAL NETWORK

Zoran Stankovi¢, Maja Sarevska, Nebojsa Doncov and Ksenija Pesic

This paper presents a neural model for fast estimation of the resonant frequency and
bandwidth of a planar Archimedean spiral antenna based on MultiLayer Perceptron
(MLP) network. The input parameters of the model are the number of turns of the
spiral, the inner radius of the spiral and the outer radius of the spiral, while the output
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parameters of the model are resonant frequency, minimum operating frequency and
maximum operating frequency of the Archimedean spiral antenna. The proposed
neural model was applied in the process of modeling a planar self-complementary
Archimedean spiral antenna with two arms.

MTI1.4 ANALYSIS OF FEEDING METHODS FOR HIGH-GAIN CROSSED
SLOT ANTENNA ARRAYS

Marija Milijic and Branka Jokanovic

In this paper we present the influence of different feeding methods on performances
of the dual polarized antenna array. Antenna array consists of 14 identical crossed
slots serially fed by coplanar waveguide (CPW) and positioned at equal distances
forming a linear array. Three proposed feeding methods are compared with the ideal
case when two antenna sub — arrays are fed by two generators to achieve the highest
possible gain. The CPW-T junction, CPW rat-race coupler and modified CPW rat-
race coupler are engaged for feeding 2D crossed slots array to analyze its
performances for use in 5G and radar applications.

MTI1.5 COST-EFFECTIVE STANDING WAVE RATIO METER
Ana Cupurdija and Slobodan Savié

This paper presents a cost-effective and compact realization of a standing wave ratio
(SWR) meter designed with commercially available low-cost components. The SWR
meter was tested by measuring voltage standing wave (VSW) and complex
impedance with slotted coaxial transmission line, and both results were in good
agreement with the simulated circuit results and measurements done on professional
equipment - HP SWR meter and vector network analyzer (VNA). The proposed
system presents an affordable and precise SWR meter, but also a valuable educational
platform for understanding electromagnetic field distribution along transmission
lines.

MTI1.1 AUTOMATIZACIJA ODREDIVANJA NIVOA EM POLJA RADIO-
DIFUZNIH PREDAJNIKA NA OSNOVU ITU-R P.1546 METODE ZA
VISINE H1 MANJE OD 10 M

Milos Radojkovi¢ and Zlatica Marinkovié

U ovom radu predlozen je metod za odredivanje nivoa EM polja iz preporuke ITU
R-1546 za ocekivani nivo elektromagnetnog polja koji potice od radiodifuznih
predajnika i visine hl manje od 10 metara. PredloZeni metod je baziran na primeni
vestackih neuronskih mreza i omogucava efikasno odredivanje nivoa polja za
frekvencije do 4000MHz i visine h1 manje od 10 metara. Ta¢nost metoda prikazana
je na primerima krivih koje se odnose na frekvencije i vrednosti h1 koji nisu kori$¢ene
u procesu obucavanja neuronske mreze.

36



MT1.2 TLM MODELOVANIJE DEFORMACIJA SAVIJANJA ANTENE U
BIOMEDICINSKIM APLIKACIJAMA

Jugoslav Jokovic, Tijana Dimitrijevi¢, Aleksandar Atanaskovic and Nebojsa Doncov

Prikazane su moguénosti cilindricnog TLM numerickog modela za analizu uticaja
deformacije savijanja na parametre antene postavljene na ljudsko telo, koja se koristi
u biomedicinskim aplikacijama. Kreiran je model pravougaone patch antene omotane
oko dela cilindra koji moze da se koristi za predstavljanje ljudskog tela (torzo, noga
ili ruka) i istovremeno za modelovanje dielektricnih svojstava slojeva ljudskog tela.
[lustrovani su problemi u pogledu tacnosti i ogranic¢enja kada se deformacija antene
modeluje kori§¢enjem numeri¢kih metoda zasnovanih na pravougaonoj mreZi.
Prednosti cilindricnog TLM metoda kao tacne i efikasne alternative u odnosu na
pravougaoni TLM pristup istaknute su kroz analizu uticaja deformacije savijanja na
rezonantnu frekvenciju antene.

New Materials in Electrical and Electronic Engineering/
Novi Materijali (NMI/NM)

SESSION/SESIJA NMI1+NM1
Monday/Ponedeljak, Jun/June, 06, 15:30 — 17:00, Hall 2/Sala 2

Chair/Predsedavajuéi:
Vesna Paunovié, University of NiS$, Faculty of Electronic Engineering, Serbia
Nebojsa Mitrovic, Fakultet tehnickih nauka u Cacku, Univerzitet u
Kragujevcu, Serbia

NMII.1 SINTERING AND PHASE TRANSITION OF THE ZnTiO3; NANO
POWDER DILATOMETRIC DATA DECONVOLUTION
INVITED PAPER/RAD PO POZIVU

Nebojsa Labus, Milena Rosi¢, Smilja Markovi¢, Maria-Vesna Nikoli¢ and Srdan
Matijasevi¢

Sintering and phase transition are often superimposed at dimensional change diagram
recorded during heating. Phase transition kinetic is thus hard to deconvolute due to
the superposition of the sintering and phase transition dimensional change
phenomena. Metastabile perovskite phase ZnTiO; has transition to stabile spinel
Zn,TiO4 which occurs at 945°C with high kinetic rate. Nano powder with 40 nm
particle diameter was pressed uniaxally at 200 MPa pressure without binder to form
compact that will be consequently sintered. Dimensional change during heating was
monitored using dilatometric thermo mechanical analyzer TMA model SETSYS
Evolution. Lever's rule was used to calculate amount of the emerging phase during
phase transition. The compacted specimens were treated on the non-isothermal
schedule up to 1050°C. Sintering phenomenon of the ZnTiO3 nanopowder compact
was also recorded up to 900°C with isothermal holding of 25 minutes where phase
transition was avoided due to lower temperature and isothermal holding. Second run
heating of the obtained sintered specimens were recorded with the heating schedule
of non-isothermal heating up to 1050°C. Kinetic of the phase transition was obtained
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from dilatograms recorded during sintering and from bulk on the second run heating.
Furthermore, phase transition kinetics was obtained by subsequent data subtraction
of the sintering curves without phase transition from the dilatation sintering curves
containing phase transition. In such a manner complex kinetics of phenomena such
as sintering, linear expansion and phase transition recorded as dimensional change
during heating brings the recognition of their mutual interconnected relations. Also
application of these mathematical operations on dilatometric data leads to the
established procedure for the sintering and phase transition data treatment.

NMI1.2 STUDY OF THE EFFECT OF MICROSTRUCTURE AND MAGNETIC
TEXTURE ON MAJOR LOOP PHENOMENOLOGY USING OOMMF

Mehrija Hasicic, Aphrodite Ktena and Jasna Hivziefendic

This paper presents a study of the effect of microstructure and magnetic texture on
the hysteresis loop through quasi-static micromagnetic simulations using the open-
source software OOMMEF. Results show that microstructure and magnetic texture
parameters can be used to control the coercivity. The anisotropy constant is the
parameter mainly controlling the coercivity. The increase in the volume fraction of
hard inclusions in a soft matrix typically leads to higher coercivity. In the case of
randomly oriented inclusions, the calculated coercivity is lower than that for the
homogeneous soft case which is explained through the prominent anisotropy energy
density compared to the much weaker exchange energy density. The results will be
used to correlate simulation parameters with magnetic parameters obtained from
major loop measurements.

NMI.1 PRIMERI PRIMENE FRAKTALNE ANALIZE NA KARAKTERIZACIJU
NOVIH MATERIJALA

Sanja Aleksic¢, Branislav Randelovic, Aleksandar Panti¢, Neda Stanojevi¢ and Dusan

Milosevié¢
U radu ¢e biti objasnjene osnove fraktalne analize, i njena primena u materijalima
koji su zanimljivi sa stanovosta fizicke elektronike, U cilju pribizavanja koncepta
novog nacina razmisljanja i njegove primene u nauc¢nim istrazivanjima, poce¢emo
analizom BaTiO3, koja, predstavlja pionirska istrazivanja u ovoj grani nauke.
Pokazano je da su kod BaTiO3, ¢iji prah ima zrnastu, granularnu strukturu, oblasti
prostora oko granica pojedina¢nih zrna odgovorne za skoro sve procese koji odreduju
fenomene i osobine razli¢itih materijala. Naime, pojave opisane kao dielektri¢ne,
feroelektriéne, feromagnetne, veoma specificne karakteristike elektroprovodnosti,
poluprovodnicke i brojne druge, zajedno definisu bazi¢ne elektri¢ne osobine u ¢itavoj
zapremini materijala. To znaci da se pomenuti procesi odigravaju u slojevima koji se
mogu opisati kao ljuske Minkovskog, i da se mogu ponavljati i na isti nacin prostirati
po ¢itavoj zapremini posmatranog uzorka. Istrazivanja inergranularnih kontakata
BaTiO3 keramike pokazuju da ona mogu imati jako veliki uticaj na elektricna i
magnetna svojstva u celoj zapremini materijala.
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NMI1.2 MIKROSTRUKTURNA I DIELEKTRICNA KARAKTERIZACIJA PLZT
KERAMIKE

Vesna Paunovic, Milos Marjanovi¢ and Zoran Priji¢

PLZT keramika spada u jednu od veoma znacajnih grupa funkcionalnih materijala
koji ¢ine osnovu za proizvodnju velikog broja elektronskih uredaja. Mikrostruktura i
dielektricna svojstva keramike zavise od pripreme pocetnih prahova i uslova
termicke obrade. PLZT prahovi, koris¢eni u radu su pripremljeni na dva razliita
nacina, modifikovanom Pechini metodom, primenom metode polimernog prekursora
(PMM) i parcijalnom oksalatnom metodom (B). Proces sinterovanja, ukljucujuci
toplo presovanje, izveden je na 1100°C. Mikrostruktura i fazni sastav su istrazivani
SEM i EDS analizom, dok su promena dielektricne konstante i dielektri¢nih
gubitaka merene u frekventnom opsegu od 1 kHz do 20 kHz, i u temperaturnom
intervalu od 25 do 175°C. Kod ispitivanih uzoraka primecena je zna¢ajna razlika u
mikrostrukturi i dielektri¢nim svojstvima u zavisnosti od porekla praha i postupka
sinterovanja. Mikrostruktura PLZT(PMM) uzoraka, otkriva prisustvo tri razlicita
regiona u uzorcima u pogledu oblika, veliine i sastava zrna. Keramika dobijena
oksalatnim postupkom odlikuje se kuboidnim zrnima duz granice izduzenih zrna kao
1 poliedarskim zrnima

NM1.3 ELEKTRICNE KARAKTERISTIKE BaTiO? KERAMIKE DOPIRANE
ANTIMONOM

Aleksandra Stojkovi¢, Milos Marjanovié, Vesna Paunovié, Aneta Priji¢ and Zoran Priji¢

U ovom radu izvrSeno je ispitivanje mikrostrukturnih i elektriénih karakteristika
BaTiO3 keramike dopirane antimonom (Sb/BaTiO3). Koncentracije dopanata, Sb,
kretale su se u opsegu od 0,1 do 5,0 at%. Za dobijanje uzoraka koriséena je
konvencionalna metoda sinterovanja u ¢vrstoj fazi u trajanju od 2h na temperaturama
od 1290 °C do 1350 °C. SEM analiza Sb/BaTiO3 dopirane keramike pokazala je da
je za uzorke dopirane manjom koncentracijom aditiva (0,1 i 0,5 at%) karakteristi¢na
sitnozrna i uniformna mikrostruktura sa veli¢inom zrna od 0,5 pm do 2 pum. Kod
uzoraka dopiranih veCom koncentracijom aditiva (2,0 i 5,0 at%) karakteristi¢na
veli¢ina zrna kretala se od 1 pm do 4 pum. Merenje elektri¢nih karakteristika vrSeno
je na sobnoj temperaturi u frekventnom opsegu od 100 Hz do 1 MHz. Kod uzorka
dopiranog sa 0,1 at% Sb i sinterovanog na 1290 °C izmerena je najviSa vrednost
dielektriéne konstante er=2710 u odnosu na uzorke dopirane ve¢im koncentracijama
primesa. Uzorak dopiran istom koncentracijom (0,1 at% Sb), ali sinterovan na
temperaturi 1350 °C, ima visu vrednost dielektri¢éne konstante koja iznosi er=7910.
Sem zavisnosti dielektricne konstante od frekvencije, analizirana je i promena
specificne elektri¢ne otpornosti sa frekvencijom. Uzorci sinterovani pri najvisoj
temperaturi imaju najmanju vrednost specificne otpornosti, a i sa povecanjem
frekvencije dolazi do njenog smanjivanja. Pri istoj temperaturi sinterovanja, a sa
povecanjem koncentracije primesa, otpornost raste.

NM1.4 OCETJbMBOCT MATHETOUMITEAAHCHOI EJIEMEHTA CoFeSiB
AMOPOHE XXHUIE
Jelena Orelj and Nebojsa Mitrovic

VY 0BOM pany je MPe3cHTOBAHO HCIUTHBAKE OCET/BHMBOCTH MarHETOHUMIICIAHCHOT
(M) enemenTa ko xwuiie amopdue serype CoFeSiB y omncery dhpeksennuja 2 MHz
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+ 5 MHz (@ Hmax = 463 A/m). [lpu ¢pexBennmjama BumuM ox 1 MHz je
eBUJCHTHpaH MakcumyM kpuBe AZ(H)/Z xoju ojroBapa TOJbY MarHeTHe
anmzotponrje Hk. Ilosehame pamnux ¢pexBeHnuja npaheHo je mopactom mosba
MmarHetHe ann3orponyje Hk unme ce moBehaBa n MepHH orcer MarHeTHOT CEH30pa
O6asupaHor Ha mnpuMeHH wucnutuBaHor MM enemenra. lcroBpemeno je
eBHJICHTHpaHa U TpoMeHa oceTsbnBocTH MU enemenra koja npu 4 MHz n 5 MHz
noctike Hejpehe BpenHoct ox oko 0,4 % / A/m.

Nuclear engineering and technology /
Nuklearna tehnika (NTI/NT)

SESSION/SESIJA NTI1+NT1
Monday/Ponedeljak, Jun/June, 06, 15:30 — 17:00, Hall 3/Sala 3

Chair/

NTI1.1

Jelena

Predsedavajuéi:
Koviljka Stankovi¢, University of Belgrade — School of Electrical
Engineering, Serbia

THE STABILITY AND QUALITY CONTROL OF INSTRUMENTS FOR
MEASUREMENT OF AMBIENT DOSE EQUIVALENT RATE

Krneta Nikolic, Marija Jankovié¢, Milica Rajacic, Ivana Vukanac, Dragana

Todorovic and Natasa Sarap

Dosimeters for ambient dose equivalent rate monitoring used in Radiation and
Environmental Protection Department in the Institute for Nuclear Sciences Vinca, are
made inhouse and they are readily exploited in the field work. Due to this and due to
the nature of the measurement itself, quality control of these instruments is readily
performed, at least 2 times per year. The control is performed using a 60Co closed
point source with the original protective lead casing and an absorber placed over it in
order to mimic the real measurement dose levels. Mean value of the ratio of the first
10 consecutive measurements and the activity of the source on the day of the
measurement is declared as a baseline value, while the standard deviation of these 10
values was used to establish the limits of acceptance. According to the analysis of the
first two years of the quality control, it can be concluded that all three types of
instruments show satisfactory stability.

NTII1.2 MEASUREMENT USING LIQUID SCINTILLATION SPECTROMETER-
QUALITY CONTROL
Marija Jankovi¢, Natasa Sarap, Jelena Krneta Nikoli¢, Milica Rajaci¢, Dragana

Todorovi¢ and Ivana Vukanac

Liquid scintillation spectrometers (LSC) are used for radionuclide activity
concentration measurements. This paper presents quality control measurements for
Quantulus 1220 LSC, which is used for tritium activity determination. The quality
control is verified on a monthly basis with two tritium standards. Based on these
measurements two different efficiencies were calculated. Paper also presents results
obtained for tritium activity concentration in water sample within intercomparison,
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which are performed in Radiation and Environmental Protection Department, Vinca
Institute of Nuclear Sciences. Intercomparison was organized by International
Atomic Energy Agency in 2021.

NTI1.3 E-WASTE GLASS IN RADIONUCLIDE IMMOBILIZATION
Tatjana Miljojcic, Ivana Jelic, Marija Sljivic Ivanovic and Slavko Dimovic

Comprehensive needs for environmental protection are imposed by the prerogative
of preserving natural resources, i.e. efficient usage of materials and energy.
Therefore, there is an urgent need for different waste materials recycling or reusing.
However, advances in new technologies in the electronics industry are leading to the
problem of disposing of different types of E-waste, often discarded even before its
usual time. This research represents an overview of E-waste glass utilization, like
cathode ray tubes (CRT) from old computer monitors and TV screens, in mortar
matrices for radionuclide immobilization. Due to its properties, mortar is used for
liquid radioactive waste (LRW) solidification. Large quantities of cement,
aggregates, and water are used annually for mortar and concrete manufacture. Also,
cement production requires the consumption of large amounts of energy, i.e. the use
of non-renewable fossil fuels. Nevertheless, mixing waste materials with mortar
effectively reduces the amount of cement consumption. Aspects of this paper relate
to a review of recent developments regarding the use of E-waste in cementitious
materials. Emphasis was placed on their physico-mechanical properties to evaluate
the possibility of CRT usage in mortar matrix for LRW immobilization.

NTI1.1 UTICAJ FUZIONIH GENERATORA NA EFIKASNOST GASNOG
ODVODNIKA PRENAPONA

Nemanja Arandelovi¢, Dusan P. Nikezi¢, Uzahir Ramadani, Ivan Lazovié, Nikola Mirkov
and Predrag V. Osmokrovié¢

Rad je eksperimentalnog karaktera. Formiran je model elektronskog generatora za
injektovanje energije u plazmu fuzionog reaktora. Snimanjem nejonizujuceg polja u
okolini ovakvog generatora utvrdeno je da je to polje izuzetno velike brzine porasta.
Na mestu maksimalnog intenziteta tog polja nejonizujuéeg zracenja
eksperimentisano je sa komercijalnim odvodnicima prenapona i fleksibilnim
modelom odvodnika prenapona. Ustanovljeno je da komercijalni odvodnici
prenapona imaju efikasnost oko 20 %. Za efikasnost fleksibilnog modela
ustanovljeno je da je efikasnost neSto manja od 40 % (i da se postiZze primenom
radioaktivnog zracenja alfa Cestica). Posto nijedna od tih efikasnosti ne garantuje
pouzdani rad GFSA zakljuéeno je da bitna elektronika u blizini fuzionog generatora
mora biti zasticena. Medutim, posto se ta zastita moze sprovesti samo kod fuzionog
reaktora ostaje Cinjenica da je okolina takvog reaktora izuzetno kontaminirana
nejonizuju¢im zracenjem. Komercijalni odvodnici napona su izolovani za ispitivanje
posto je zasStita elektronskih sklopova od brzih prenapona kriticna tacka za
funkcionisanje savremene elektronike.
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NT1.2

SEKTORSKI PRISTUP U ANALIZI BEZBEDNOSNIH RIZIKA
UPRAVLJANJA NUKLEARNIM OTPADOM

Slavko Dimovi¢, Milica Curcié¢ and Nikola Zdolsek

NT1.3

U ovom radu izvrSen je uporedni prikaz politickih, ekonomskih, socijetalnih i
ekoloskih aspekata u analizi bezbednosnih rizika koji poticu od razli¢itih oblika
ugroZavanja poput terorizma, krada, pronevera, sabotaza i prevara u upravljanju
nuklearnim otpadom. Na taj nacin, primenom sektorskog pristupa bezbednosti
formulisanog u okviru Kopenhaske Skole studija bezbednosti, na celovit i
sveobuhvatan nacin pristupa se predmetu ovog istrazivanja primenom u teoriji
proverenog analiti¢kog okvira. Nuklearni otpad je nusproizvod aktivnosti nuklearnih
reaktora, postrojenja za preradu goriva, bolnica i istrazivackih objekata, a stvara se i
prilikom zatvaranja i dekomisije nuklearnih postrojenja. U medunarodnoj politici
upravljanje nuklearnim otpadom je kompleksno i osetljivo pitanje koje ukljucuje
veliki broj drzavnih i komercijalnih aktera i posebno je regulisano kao deo nuklearne
industrije, a usaglaseno sa uslovima tretiranja opasnog otpada. U odnosu na druge
vrste otpada, prilikom upravljanja nuklernim otpadom izraZenije su socijetalni
aspekti bebednosti, pre svega kompleksni bezbednosni rizici ali i briga, neizvesnost
1 perspektive za buduce generacije. Takode, sa politickog i ekoloSkog aspekta,
upravljanje i odlaganje nuklearnog otpada predstavlja najveci razlog mimoilazenja
izmedu nuklearnih pristalica i protivnika. Troskovi upravljanja i odlaganja otpada
nuklearne elektrane obi¢no ¢ini oko 5% ukupnih troSkova generisane elektri¢ne
energije, a najveci udeo ¢ine troSkovi njegovog privremenog i trajnog odlaganja.
Nuklearni otpad bi trebalo skladistiti u dubokim geoloskim formacijama, jer rizici
protokom vremena postaju nizi od rizika skladistenja na povrSini. Upravljanje
nuklearnim otpadom karakteriSe visok nivo slozenosti i interkompatibilnosti i
znacajnih faktora: pitanja transporta, finansiranja prerade otpada i raspolaganja, kao
i vodenja administrativnih evidencija. Odredene tendencije u regulisanje industrije,
za koju se tvrdi da je opravdana na bezbednosnim osnovama, smanjuje
transparentnost i istinitost izveStavanja i tako otvara moguénost za korupciju i druge
oblike tzv. ,.kriminaliteta belog okovratnika“. Stvaranjem kulture nekaznjivosti ovih,
uslovno receno blazih kriminalnih akata, ostvaraju se preduslovi za nastanak i
ispoljavanje ozbiljnijih kriviénih dela, ukljucujuéi terorizam.

UTICAJ JONIZUJUCEG ZRACENJA NA KARAKTERISTIKE GASNIH
ODVODNIKA PRENAPONA

Uzahir Ramadani, Dusan P Nikezi¢, Alija Jusi¢, Ivan Lazovi¢ and Nikola Mirkov

U radu se ispituje efekat neutronskog i gama zraCenja na komercijalne gasne
odvodnike prenapona. Rad je eksperimentalno-teoretske prirode. Eksperimentalni
deo rada je vrsen pod dobro kontrolisanim laboratorijskim uslovima. Kombinovana
merna nesigurnost je bila oko 5 %. Eksperimentalni sistem je specijalno koncipiran
za posmatranu problematiku i ima odredena originalna resenja. Postupak ispitivanja
je bio potpuno automatizovan i imao je softversku podrsku u upravljanju
eksperimentom kao i za prikupljanje i statisticku obradu podataka. Dobijeni rezultati
pokazuju da neutronsko i gama zracenje popravlja funkcionalne karakteristike gasnih
odvodnika prenapona uz memorijski efekat. Dobijeni rezultati su objasnjeni u skladu
sa teorijom interakcije neutronskog i gama polja sa materijalom kao i sa teorijom
elektriénog praznjenja u gasovima. Rezultati prikazani u radu su od vaznosti za
projektovanje zastite od prenapona u sistemima koji se mogu naéi u polju
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neutronskog i gama zracenja jer mogu da postignu pozitivan sinergetski efekat zastite
u hibridnim $emama sa drugim komponentama za zaStitu od prenapona Cije
karakteristike ovo zracenje kvari.

Computing and information engineering /
Racunarska tehnika i informatika (RTI/RT)

SESSION/SESIJA RTI1+RT1:

COMPUTER SCIENCES, SOFTWARE ENGINEERING AND
APPLICATIONS - CSSEA / RACUNARSKE NAUKE, SOFTVERSKO
INZENJERSTVO I APLIKACIJE

Monday/Ponedeljak, Jun/June, 06", 11:00 — 12:30, Hall 4/Sala 4

Chair/Predsedavajudi:

RTI.1

Milo§ Cvetanovié, University of Belgrade, School of Electrical Engineering,
Serbia

YTBPBUBAKE CJIMUHOCTHU COD®TBEPCKOI' KOJA
INVITED PAPER/PAJI T1O ITIO3UBY

Zaharije Radivojevi¢ and Milos Cvetanovic¢

RTI1.2

VYTBphuBame CIMYHOCTH COPTBEPCKOr KOAA MPEICTaB/ba 00JacT NCTPaKHBamba Y
OKBHUPY copTBEpCKOT MHXKEmepeTBa. [lopes Bemrkor Opoja ToMeHa y KojuMa Hallazu
NpUMEHY OHO TMPEACTaBjba KJBYYHH CJIEMEHT 3a yTBphHBame I0cTOjama
COd)TBCpCKI/IX KJIOHOBA, a CaMUM TUM YTHYC Ha COd)TBep TOKOM 4YHUTABOI' lbETOBOI'
JKHBOTHOT' LUKJIyCa, TOKOM JOW3ajHa, pa3Boja M OJAp)kaBama. Y OBOM paiy je, Ha
OCHOBY HCKyCTaBa ayTopa, JIaT Mperiie]l JOMeHa U KapaKTepUCTHKE KOJ0Ba KOjU ce
y matuM goMeHuMa mopene. OmUcaHe Cy M TEXHUKE KOje Ce MPUMEHY]Y Y OBOj
00acT HE3aBHCHO O/ JIOMEHa IPUMEHE, Ka0 U KapaKTEepUCTHUKE KOJIOBa KOje ce
JIaTUM TeXHHKama nopeze. Takohe je W3I0KeHO MeT CyKIeCHBHUX TOCTyIaKa Koje
Cy ayTOpH pa3BWIIM 3a NMPHMEHY y JAOMEHY OTKpHBama HeoBnamheHor kopunihema
munenny. Iloctynum oOyxBarajy ommce TeXHHKa 3a yTBphUBame CIMYHOCTH
OWHapHOT KOJa, yTWIaja apXUTEKType padyHapa Ha YTBphHBame CIMYHOCTH
OMHApHOT KOJa, YTHIIaja TpaHchopManrja MPeBOANOIa Ha YTBph)HBame CIMIHOCTH
OuHapHOT Koma, MoryhHOCTH 3a Kopuiiheme HEypalHHX Mpeka 3a yTBphHUBame
CIIMYHOCTH OMHAPHOT KO/, Ka0 U KOpUIINeHe CeKBEHIIN OTIepaliija 3a yTBphuBame
CIIMYHOCTH OMHAPHOT KOJa.

SOFTVERSKO RESENJE ZA AKVIZICIJU I VIZUELIZACIJU
MOZDANIH TALASA

Ivan Tot, Borisa Jovanovi¢, Dusan Bogicevi¢, Tamara Gaji¢ and Jordan Atanasijevié¢

U danasnjem drustvu veoma znacajnu ulogu imaju sistemi za identifikaciju korisnika.
Slozeni bezbednosni zahtevi naterali su cksperte da istraze nadine na koje se
biometrijski podaci mogu iskoristiti u utvrdivanju identiteta korisnika. U ovom radu
je prikazano softversko resenje za akviziciju i vizuelizaciju mozdanih talasa (EEG)
kao biometrijskih podataka koji se mogu koristiti za autentifikaciju korisnika.
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RTI1.1 ONE SOLUTION FOR MULTIMEDIA SUBSCRIPTION USING
BLOCKCHAIN

Igor Srdi¢ and Djordje Glisic

With the expansion of blockchain technologies in different areas from health care to
voting systems and emerging demand on video content delivery platforms, it is
interesting to investigate possibilities to combine those two into a new system that
will help digital content availability. We present and discuss relevant work in the
industry. Paper proposes one solution for subscription rights management using
blockchain technologies. Proof of concept is done using the Ethereum blockchain
ecosystem for a video-on-demand service. A similar approach could be used in other
fields of DTV services, like cable TV subscription services.

RTI1.2 MODEL-DRIVEN APPROACH TO BLOCKCHAIN-ENABLED MLOPS
Nenad Petrovic

In recent years, machine learning has reached quite sophisticated level of usability
within applications across various domains — ranging from booking reservations and
media content delivery to business and healthcare. However, the deployment of
machine learning models, together with parameter tuning and periodic training,
which are necessary to maintain satisfiable performance, represent time consuming
processes, requiring various types of skills - both DevOps and data analysis-related.
In this paper, we leverage model-driven approach in synergy with code generation
with aim to automatize the so-called MLOps activities, relying on ZenML framework
for pipeline automation and Kubernetes for containerized task orchestration. On top
of that, we leverage Blockchain for infrastructure provisioning. Our goal is to reduce
the cognitive load of infrastructure and services management within systems relying
on machine learning. The framework is evaluated in scenarios using PyTorch-based
deep learning predictive models. According to the results, the proposed approach
reduces both the time and skill required for successful MLOps activities.

RTI1.3 CONTROLLABILITY OF THE MULTI-AGENT SYSTEM MODELED
BY THE CHAIN GRAPHS WITH REPEATED DEGREE

Milica Andeli¢, Edin Dolic¢anin and Zoran Stani¢

We consider the controllability of multi-agent dynamical systems modeled by a
special class of bipartite graphs, called chain graphs. Our particular attention is
focused on chain graphs that have one repeated degree. We derive properties of
eigenvectors of graphs under consideration as well as some of their Laplacian spectra.
On the basis of the obtained theoretical results, we determine the minimum number
of leading agents that make the system in question controllable and locate them in
the corresponding graph.

RTI1.4 DISTILLATION OF SECRET KEYS USING SPEECH SIGNALS AND
DISCUSSION THROUGH A PUBLIC CHANNEL

Jelica Radomirovi¢, Milan Milosavijevi¢ and Aleksandra Krsti¢

This paper discusses a system for generating and distributing secret cryptographic
keys based on the principle of common randomness and discussion over an authentic
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public channel. To our knowledge, this is the first system of this type to use a speech
signal as a source of common randomness. Experimental results show that it is
possible to generate information theoretical secret keys with rates between 3 and 5%.
This result proves the practical feasibility of absolutely secret autonomous cipher
systems with speech control.

SESSION/SESIJA RTI2:
COMPUTER ENGINEERING, COMPUTER NETWORKS AND
SECURITY - CECNS / RACUNARSKA TEHNIKA, RACUNARSKE
MREZE I SIGURNOST

Monday/Ponedeljak, Jun/June, 06", 12:30 — 14:00, Hall 4/Sala 4

Chair/Predsedavajudi:

RTI2.1

Edin Doli¢anin, State University Novi Pazar, Serbia

ONE SOLUTION FOR VOICE COMMANDS ON ANDROID BASED
STB

Jovana Simi¢, Djordje Glisic and Uros Jokic

RTI2.2

With introduction of voice recognition and its support by various research groups it
became possible to add voice commands to different devices in use. We are seeing
them in PCs, phones and tablets. In this paper we want to present a solution to
commands and control set-top box devices and TVs based on Android OS. It is a
cloud based solution supported by Google API for voice recognition.

ONE SOLUTION FOR SIMULATING CONDITIONAL ACCESS IN DTV
SOFTWARE ON PC PLATFORM

Milan Petrovi¢, Djordje Glisic and Uros Joki¢

RTI2.3

Digital television (DTV) software runs on various hardware platforms, from low-cost
low-performance devices to high-end devices that could compare with modern
smartphones and PC configurations. The development quality depends on the tools
available for the target platform. A new approach was taken to improve development
by moving to the PC platform to avoid this dependency. The benefits are apparent,
but it comes with some constraints. Typical examples are components available for
target platforms but not PC platforms for security and legal reasons. One such
component is the conditional access system (CAS) and digital rights management
(DRM) components. This paper will present one solution to simulate conditional
access (CA) in software without vendor CA libraries and support in hardware. The
aim is to get the ability to test and verify various parts of DTV software that depend
on CA functionalities.

ONE SOLUTION FOR TESTING EMBEDDED DTV SOFTWARE ON
THE PC PLATFORM

Branka Seva, Djordje Glisic and Uros Jokié

In an embedded device industry, applicable software is developed for a particular
platform and device. Reusability, functional correctness, and quality control of the
software are of great importance. The digital television industry is no different.
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Moreover, it requires compliance with device safety, security, and functionality
standards. Compliance testing is often done with near-end products, as most
functionalities require that all components be put together. Secondly, most
development is done using target platforms that often lack tools and add significant
delays in development. This paper gives one solution for testing the embedded DTV
software on PC. The authors give a road map for developing testing environment to
safeguard the product's quality. It allows early-stage testing by the development team
and helping the QA team test the end product.

RTI2.4 COMPARISON OF TYPE-2 HYPERVISOR PERFORMANCE ON THE
EXAMPLE OF VIRTUALBOX, VMWARE WORKSTATION PLAYER
AND MS HYPER-V

Borislav Dordevi¢, Iva Jovici¢, Nenad Kraljevi¢ and Valentina Timcenko

This paper presents a comparison of the performances of type-2 hypervisors, on the
example of desktop virtualization applications, which include VirtualBox, VMware
Workstation Player, and MS Hyper-V. The qualities of all three tested hypervisors,
from many aspects of performance, were tested through the performance of the files
system. Tests were performed under the same conditions and the same testing
methods, using the Filebench program. CentOS 7 was used as the guest operating
system. The hypervisor's performances were compared taking into consideration the
tests performed for the system with one, two, and three virtual machines in operation.
Hypotheses about expected behavior were set, and then they were validated through
the obtained results using the Filebench program.

RTI2.5 COMPARISON OF FILE SYSTEM PERFORMANCE IN FULL
VIRTUALIZATION WITH MS HYPER-V AND KVM HYPERVISORS

Borislav Pordevi¢, Milos Pilji¢, Nenad Kraljevi¢ and Valentina Timcenko

This paper presents a comparison of the performance of native hypervisors on the
example of MS Hyper-V and QEMU/KVM virtual platforms. Their quality was
examined through aspects of file system performance. Filebench program was used
for testing procedure, which is an application that guarantees equality and
independence from the impact of hardware environment. CentOS 7, an operating
system from the Linux distribution family, was used as the guest operating system.
The tests were performed for one, two and finally three virtual machines that are
running simultaneously. The result were further validated based on the defined
hypotheses related to the expected behavior of the hypervisors.

RTI2.6 A REVIEW OF WAZUH TOOL CAPABILITIES FOR DETECTING
ATTACKS BASED ON LOG ANALYSIS

Stefan Stankovié, Slavko Gajin and Ranko Petrovic¢

During the difficult times of the Covid pandemics and the transfer of work from the
office to the home, security has never been more challenging. Because the
development of information technology is expanding day by day, there is increasing
amount of network traffic. Within that traffic, a potential attacker can often cover up
his evil intentions. To detect attacks on host computer and prevent it from further
malicious activities, Host Intrusion Detection Systems are often used. One of these
systems is Wazuh and thanks to its powerful features it has been adopted by many
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companies. This paper provides an overview of the possibilities of Wazuh tools with
a special emphasis on well-known attack detection on web servers.

SESSION/SESIJA RTI3+RT2:

COMPUTER ENGINEERING, COMPUTER NETWORKS AND
APPLICATIONS - CECNA / RACUNARSKA TEHNIKA, RACUNARSKE
MREZE I APLIKACIJE

Monday/Ponedeljak, Jun/June, 06", 15:30 — 17:00, Hall 4/Sala 4

Chair/Predsedavajuéi:
Ivan Milentijevic, University of Nis, Faculty of Electronic Engineering,
Serbia

RTI3.1 INFRASTRUCTURE FOR SIMULATING N-DIMENSIONAL
SIMPLICIAL COMPLEXES

Dusan Cvijeti¢, Nenad Korolija and Marko Vojinovi¢

We present an infrastructure for simulating simplicial complexes. The classes for
storing the structure of simplicial complexes and simplices are explained in detail,
for arbitrary dimension. The implementation is tested using functions for seeding
simplicial complexes and for printing them on the screen. Besides these functions,
the supporting classes and the function for assigning unique identifiers and screen
coordinates is also explained. Results of simulation show that there are potentials for
the simulator to be used for big data problems. Future work includes parallelizing the
execution of the simulator using supercomputing architectures.

RTI3.2 POSSIBILITIES FOR PARALLELIZING SIMPLICIAL COMPLEXES
SIMULATION

Dusan Cvijeti¢, Nenad Korolija and Marko Vojinovi¢

This manuscript presents potentials for parallelizing simulation of simplicial
complexes. The implementation of most important fields and methods of classes for
storing simplicial complexes and k-simplices is followed by wrapper classes for
simplicial complexes and k-simplices respectively. Infrastructure for communication
between MPI ranks along with helper functions is explained further in the manuscript.
Once multiple data is prepared to be sent from each rank to other ranks, sending and
receiving is performed in the background. Because of the stall introduced by using
MPI directives, the amount of data to be transmitted is maximized by processing
multiple operations over simplicial complexes in parallel. This requires the method
for locking simplicial complexes and k-simplices by owner ranks until all the requests
are processed. Locking mechanism and supporting simpcomp actions regarding
locking is not in the scope of this manuscript.

RTI3.3 THE EVOLUTION OF BIG DATA ANALYTICS SOLUTIONS IN THE
COULD
Danko Miladinovic, Jovan Popovi¢ and Nenad Korolija

Big data analytics is a very important topic both for enterprises, science, and
government institutions. The amount of data that is generated is exponentially
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increasing and the need to analyze data is more important every year. Big data
analytics evolved over the past decade from a large on-premises infrastructure for
storing and processing data to modern cloud environments. In this paper we discuss
how big data analytics evolved over the years and what are the future trends in this
area.

RTI3 .4 HYBRID MANYCORE DATAFLOW PROCESSOR
Danko Miladinovié, Miroslav Bojovi¢, Viadisav Jelisavci¢ and Nenad Korolija

This work addresses high performance computing architectures, presenting a hybrid
processor that includes multiple computing architectures on a single chip die. Beside
commonly used multicore processor, a personal computer might include manycore
graphical processor. This work advocates for a combination of these two
architectures along with a dataflow processor that usually appears in the form of a
FPGA chip able to perform parallel tasks at the same time. A quick overview of these
computer architectures and appropriate programming paradigms is followed by the
comparison based on flexibility and speed, price and development time, and speed
and power consumption. Finally, the proposed hybrid processor is analyzed against
computationally demanding algorithms that are often executed on high performance
computing architectures. Future work will include the comparison of the proposed
computer paradigms and the comparison of the proposed hybrid architecture with
existing ones.

RTI3.5 SERVICE-ORIENTED COMMUNICATION BETWEEN ADAS AND IVI
DOMAINS IN AUTOMOTIVE SOLUTIONS

Dusan Kenji¢, Marija Anti¢ and Dusan Zivkov

As the complexity of automotive systems has grown, it has become necessary to
cluster various vehicle components into several domains, based on a specific function
they perform. This approach has facilitated the development of domain-specific
features, as it allows to create communication standards and common libraries that
meet the requirements of the particular domain. On the other hand, it has created the
redundancy in the resource consumption required to perform similar tasks in different
domains, which leaves the room for further optimizations. This is most notable if we
analyze the functionalities of the two fastest growing domains: autonomous driving
assistance (ADAS) and in-vehicle infotainment (IVI), which are both developing
simultaneously, and may benefit from the option of providing features and services
to each other. This paper will examine and propose a solution for interconnection
between ADAS and IVI domains by utilizing state-of-the-art mechanisms of the
service-oriented architecture (SOA) paradigm. The examination of SOA utilization
rationale will be presented, as well as the crucial challenges and limitations of the
possible approaches, derived mainly from the discrepancy of service-oriented
architecture implementation and mapping in different standards. Various features and
use-cases will be discussed, that would be good candidates for cross-domain
implementation.
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RT2.1 PLATFORMA ZA PRACENIJE KVALITETA VAZDUHA U GRADU
CACAK
Nikola Kukric, Bozidar Popovic, Slobodan Lubura and Zorana Mandi¢

Izlozenost PM2.5 Cesticama izdvaja se kao vodeéi zdravstveni problem na globalnom
nivou, a problem zagadenosti vazduha predstavlja jedan od glavnih uzroka smrtnosti
na svijetu. Kako ovo predstavlja problem danasnjice, zahtjevi da se mjerenje kvaliteta
vazduha vr$i Sto CeS¢e na Sto vise lokacija, doveli su do razvoja niskobudzetnih
senzora. Uz pomo¢ Siroko dostupnih senzora grade se senzorski c¢vorovi, koji
pribavljaju podatke o trenutnim koncentracijama suspendovanih Cestica, a ovi podaci
kroz kasniju analizu dovede do kasne informacije o kvalitetu vazduha preko AQI -
indeksa zagadenosti vazduha. U ovom radu osim razvoja senzorskih ¢vorova,
predstavljena je i realizacija jedinstvene web platforme za prikazivanje, arhiviranje i
analizu kvaliteta vazduha, ¢ime je realizovan jedinstven i potpun sistem za
prikupljanje i obradu podataka o kvalitetu vazduha. Iako je platforma realizovana za
podrugje grada Cacka, gdje je izvriena integracija postojecih senzorskih ¢vorova sa
novo realizovanim c¢vorovima, moze biti prilagodena i drugim geografskim
podrucjima te je Siroko upotrebljiva.

SPECIAL THEMATIC SESSION / SPECIJALNA TEMATSKA SESIJA:
CONTEMPORARY TECHNOLOGIES AND EDUCATION /
SAVREMENE TEHNOLOGIJE I EDUKACIJA - (EDUI/ EDU)

Tuesday/Utorak, Jun/June, 07", 12:30 — 14:00, Hall 2/Sala 2

Chair/Predsedavajuéi:
Jelica Proti¢, University of Belgrade, School of Electrical Engineering, Serbia

EDUII.1 A COMPARISON OF SELECTED SYSTEMS FOR LEARNING ABOUT
SQLI VULNERABILITY SUITABLE FOR ACADEMIC USES

Djordje Madic, Danko Miladinovic and Zarko Stanisavijevic

In this paper five popular platforms for secure software development training are
analyzed from the perspective of their suitability for academic uses. In order to
compare these platforms a novel taxonomy of interactive cyber training and
education systems (Cyber Taxi) is used. Only parts of the taxonomy that are relevant
are included in the analysis. The analyzed platforms are also compared to
SQLiTrainer system, which was developed at the University of Belgrade, School of
Electrical Engineering specifically to be used at the courses dealing with the SQLi
vulnerability. Based on the conducted analysis a suggestion is made regarding the
requirements that a training platform should fulfill in order to be suitable for
academic uses.

EDUIL.2 AUTOMATED GRADING SYSTEM FOR PICOCOMPUTER
ASSEMBLY CODES INTEGRATED WITHIN E-LEARNING
PLATFORM

Jovan Puki¢, Viadimir Jocovié, Marko Misi¢ and Milo TomasSevi¢

Obtaining programming skills is one of the most important prerequisites for the future
career of every electrical or software engineer. The programming expertise is best
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acquired by gradually advancing from simpler to more complicated programming
paradigms, architectures, and languages. That being the case, a restrictive educational
computer architecture named picoComputer was developed at the University of
Belgrade, School of Electrical Engineering by prof. PhD Jozo Dujmovi¢ in 1989. to
early expose the students to the concepts of assembly language programming. Having
in mind that programming skills are best achieved through practical work (for
instance homework assignments, projects, and laboratory exercises) some modern
solutions were implemented, including desktop application MessyLab and a web-
based solution Picosim. However, programming courses at our school are massive
and require the utilization of online learning platforms, aiming to properly achieve a
scalable learning process. Hence, we introduced Moodle E-Learning platform, as
well as the CodeRunner plugin, to facilitate and accelerate the teaching and assessing
processes in both of our major programming courses. CodeRunner plugin supports
various widespread programming languages and is also highly programmable, which
is why the integration of picoComputer architecture within a contemporary learning
system arose as an opportunity.

EDUIL.3 PANDEMIC SUPPORT SYSTEM MODELLING AND
IMPLEMENTATION AS INTEGRAL PART OF COMPUTER SCIENCE
COURSES

Nenad Petrovic

In this paper, exercises related to modelling and implementation of pandemic-
tackling systems are proposed as integral part of computer science university courses.
The presented case study considers the perspective of two bachelor degree courses
taught at the third year of Computer Science and Informatics track at University of
Ni§, Faculty of Electronic Engineering in Serbia covering both hardware and
software design: Microcomputer Systems and Information Systems. For the first
course, an indoor safety system based on Intel 8086 and additional components
(8251, 8255 and 8259) is presented. On the other side, the main topic of the second
one is Java Enterprise Edition (JEE)-based information system development, while
the presented example shows application providing efficient pandemic-related data
management (coronavirus tests and vaccination).

EDUI1.4 AN OVERVIEW OF SOFTWARE CODE REVIEW TOOLS AND THE
POSSIBILITY OF THEIR APPLICATION IN TEACHING AT THE
SCHOOL OF ELECTRICAL ENGINEERING IN BELGRADE

Milos Obradovic, Marija Kostic, Balsa Knezevic and Drazen Draskovc

The use of version control tools together with the code review techniques is the basis
of modern software development. In order to introduce future software engineers to
these tools, as well as the process of software development, and to better prepare
them for the industry work, the course “Principles of Software Engineering” was
formed at the School of Electrical Engineering at the University of Belgrade. Within
this course and the team project that students are doing, all the basic stages of the
development of a software system are studied. One of the biggest challenges in
organizing a practical team project is finding the right tool for code review. This tool
should be suitable for educating future engineers, but also enable monitoring of
students’ progress and evaluation of the work done. This paper presents the basic
needs that a software code review tool must meet in order to be suitable for use in
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education. An analysis of the functionalities of some of the existing code review tools
has been given, as well as the possibility of applying these tools in education at the
School of Electrical Engineering. The end of the paper presents a proposal for the
best way to implement a tool for code review.

EDUI1.1 AUTOMATSKO SNIMANJE AMPLITUDNO-FREKVENTNIH
KARAKTERISTIKA PRIMENOM ARDUINO OKRUZENJA

Goran Diki¢ and Slobodan Draskovi¢

U radu je prikazan uredaj za automatsko snimanje amplitudno-frekventnih
karakteristika elektronskih modula kao i sistema u celini. Uredaj je napravljen
primenom gotovih modula za generisanje signala i merenje njihovog nivoa u
radiofrekvencijskom opsegu. Proces snimanja, obrade signala kao i prikaz rezultata
je automatizovan primenom Arduino NANO okruZenja.

EDU1.2 ZASTITA PRENOSA PAKETSKOG TELEFONSKOG SAOBRACAJA
UPOTREBOM TEHNOLOGIJE VIRTUELNIH PRIVATNIH MREZA

Mico Zivanovié, Jovan Bajceti¢ and Ivan Tot

Istrazivanje predstavljeno u ovom radu prikazuje jednu realizaciju zastite paketskog
telefonskog saobracaja primenom tehnologije virtuelnih privatnih mreza kroz
konfiguraciju servera za prenos paketskog telefonskog saobracaja i zasticeni prenos
uz primenu tehnologije virtuelnih privatnih mreza u tunel modu, primenom
odgovarajuceg protokola za zaStitu tajnosti, autentifikaciju, zaStitu integriteta i
razmenu kriptografskih kljuéeva. IzvrSeno je snimanje i analiza saobraéaja primenom
softvera Wireshark u zaStiCenom i nezaSticenom prenosu. Prikazani rezutlati
omoguéavaju lakse razumevanje kompleksnog procesa uspostave tunela upotrebom
simulacionog softvera u edukaciji.

Robotics and Flexible Automation /
Robotika i fleksibilna automatizacija/(ROI/RO)

SESSION/SESIJA ROI1
Monday/Ponedeljak, Jun/June, 06", 11:00 — 12:30, Hall 1/Sala 1

Chair/Predsedavajuéi:
Kosta Jovanovi¢, University of Belgrade, School of Electrical Engineering,
Belgrade, Serbia

ROI1.1 ROBUST CONTROL AND ESTIMATION OF SOFT ROBOTS
INVITED PAPER/RAD PO POZIVU

Adriano Fagiolini

This talk will address robust and adaptive estimation and control of soft robots. In
particular, it will discuss how adaptive control techniques, developed over the past
decades, can be applied and adapted to cope with the peculiarities of soft robot
models. The discussion will continue by presenting a possible line of research aimed
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at developing solutions for simultaneous position and stiffness control in soft robot
joints and their possible applications.

ROI1.2 MOBILE ROBOT DECISION-MAKING SYSTEM BASED ON DEEP
MACHINE LEARNING

Aleksandar Joki¢, Milica Petrovi¢ and Zoran Miljkovié

One of the major aspects of Industry 4.0 is enabling the manufacturing entities to
operate in the dynamical systems autonomously. Therefore, to be autonomous,
manufacturing entities need to have sensors to perceive their environment and utilize
that information to make decisions regarding their actions. Having that in mind, in
this paper, the authors propose a mobile robot decision-making system based on the
integration of visual data and mobile robot pose. Mobile robot pose (current position
and orientation) is integrated with two images gathered by two cameras and utilized
to predict the possibility of gripping the part to be manufactured. A decision-making
system is created by utilizing the deep learning model Resnet18 with an additional
input for the mobile robot pose. The model is trained end-to-end and experimental
evaluation is performed by using the mobile robot RAICO (Robot with Artificial
Intelligence based COgnition).

ROI1.2 METHOD FOR CONFIGURING VIRTUAL ROBOT AS AN INTEGRAL
PART OF THE CONTROL SYSTEM

Nikola Slavkovié, Sasa Zivanovié, Zoran Dimié¢ and Nikola Vorkapié¢

The development of integrated computing environments provides opportunities for
the development of virtual production. Virtual simulation is crucial when the robot
performs tasks that include some manufacturing processes. Virtual robots are used
for program verification before sending it to the real robot and enable collision
checking between robot segments themselves and the robot and its environment.
Virtual models of industrial robots could be configured in different environments and
ways. This paper presents the method for configuring virtual robots as an integral
part of the control system. The virtual robot's configuration is realized under the
LinuxCNC software environment and relies on OpenGL and several interface classes
written in Python programming language. Developing a robot kinematic model to
implement a virtual robot integrated with an open-architecture control system is
necessary. Models of robot segments were imported in ASCII STL format and
connected according to the robot kinematic model, and then the virtual robot was
integrated within the LinuxCNC control system. The method for configuring a virtual
robot as well as its kinematic model is presented in the example of the BiSCARA
robot. Verifying the robot control system, virtual model, and kinematic model has
been performed through several examples of drawing contours on the configured
virtual robot.

ROI1.3 LOW-COST REAL-TIME HUMAN MOTION CAPTURING SYSTEM
Milutin Nikolic, Lazar Mili¢, Milutin Studen and Mirko Rakovi¢

In recent years motion capturing technology found numerous applications in industry
and research areas like human-robot interaction, medical applications, etc... Those
systems can be very expensive and might require a lot of setup time. In this paper,
leveraging the advances in deep learning and computer science, the low-cost real-
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time motion capturing system is presented. The system was designed to use off-the-
shelf inexpensive cameras, freely available software, and a gaming laptop. The
system design, underlying math principles, reconstruction pipeline, and
reconstruction results will be discussed in the paper. The presented motion capturing
system can reconstruct a human pose with 33 keypoints in real-time at 17Hz. The
whole setup costs less than $2500 including the price of the dedicated PC.

ROI1.4 GAN-BASED DATA AUGMENTATION IN THE DESIGN OF CYBER-
ATTACK DETECTION METHODS

Dusan Nedeljkovi¢ and Zivana Jakovljevié

The advent of the Industry 4.0 paradigm that relies on the concepts of Cyber-Physical
Systems (CPS) and the Industrial Internet of Things (IIoT) leads to the transition from
centralized to distributed control. In this approach, interconnected smart devices
(sensors, actuators, etc.) as the key enablers achieve system control through
coordinated work. Introduction of IIoT leads to ubiquitous communication between
smart devices, thus opening up a vast area for potential malicious threats and attacks
which can cause serious consequences, take to system dysfunction or even endanger
human lives. Therefore, security mechanisms have to be developed to provide timely
detection of different cyber-attacks and to keep the system safe and protected. Since
industrial processes are often very complex and their analytical model is very difficult
to determine, deep learning based methods for cyber-security mechanisms
development are imposed as a technique of choice. Successful employment of data-
driven solutions, particularly based on deep learning approaches usually requires a
big amount of data. However, due to various limitations in the acquisition of data
from the real process, its availability is still a major challenge. For instance, the
Industry 4.0 factory implies frequent reconfiguration which reduces the time intervals
available for experimental procedures such as data acquisition. One of the ways to
deal with this issue is called data augmentation. In this paper, we apply data
augmentation in the design of cyber-attack detection methods in Industrial Control
Systems (ICS). In particular, we explore the possibilities for utilization of Generative
Adversarial Networks (GAN) to generate the necessary amount of data for deep
learning based modeling using a relatively small number of available samples on
input.

ROI1.5 COMPARISON OF SLAM ALGORITHMS ON OMNIDIRECTIONAL
FOUR WHEEL MOBILE ROBOT

Slaven Petkovié, Lazar Mili¢, Milutin Nikoli¢, Mirko Rakovi¢ and Dragisa Miskovi¢

In this article, we present a comparative analysis of various SLAM algorithms. We
compared robot trajectories computed by three ROS-based SLAM algorithms to a
reference trajectory obtained from the Vicon motion capture system. For data
acquisition purposes we used a mobile robot with four omnidirectional (mecanum)
wheels. Mobile platform is equipped with the following sensors: 3D lidar, an RGB-
D camera, and motor encoders. Experiments were conducted indoors in an office
environment. The acquired dataset was used as input data for all algorithms that we
tested. Following algorithms have been taken into account: Livox Mapping, RTAB-
Map, and Cartographer.
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SESSION/SESIJA ROI2+RO1
Monday/Ponedeljak, Jun/June, 06", 12:30 — 14:00, Hall 1/Sala 1

Chair/Predsedavajudi:
Milica Petrovi¢, University of Belgrade, Faculty of Mechanical Engineering,
Belgrade, Serbia

ROI2.1 NATURAL NON-INVASIVE HUMAN-MACHINE INTERFACE BASED
ON HAND GESTURE RECOGNITION

Jelena Rodi¢, Darko Golubovi¢, Nikola Knezevié¢ and Kosta Jovanovié

In recent years human-machine interfaces have been identified as an important aspect
for enabling safe and efficient human-robot collaboration. In the same period of time,
deep learning has made great progress in image classification problems with the
evolution of convolutional neural networks This paper presents a hand gesture
classification module as a non-invasive natural human-machine interface that
exploits deep learning technology. There were various approaches for this task in the
past, such as lookup tables, detection of key-point positions of fingers, classic neural
networks, etc. This paper implements VGG16 convolutional neural network to solve
the task of hand gesture. To capture an image, we use leap motion sensor which is
cheap and can work in challenging light conditions, because it uses infra-red emitters
to lighten the object. Thus, this approach is useful for factories and production lines.
Another contribution of this paper is an extensive database consisting of 20 000
images.

RO1.1 POZICIONIRANJE HVATALJKE ABB KOLABORATIVNOM ROBOTA
POMOCU KAMERE

Vojislav Vujici¢ and Ivan Milic¢evié

U ovom radu bi¢e opisan jedan od nacina pozicioniranja kolaborativnog robota
pomocu kamere integrisane u hvataljku robota. U prvom delu rada bi¢e opisana
laboratorijska postavka instalirana u Nau¢no tehnoloskom parku u Cac¢ku. Zatim ée
biti opisano kreiranje virtuelne laboratorije u okviru softvera ABB Robot Studio, kao
1 definisanje osnovnih delova programa. Nakon kreiranja putanja robota detaljno ¢e
biti opisana opcija Integrated vision kao i njena implementacija pri pozicioniranju
robota.

RO1.2 UPRAVLJANJE PASIVNOM KRUTOSCU ZAVRSNOG UREDAJA
ROBOTA OBLIKOVANJEM ELIPSOIDA KRUTOSTI

Branko Luki¢, Nikola Knezevi¢ and Kosta Jovanovi¢

Krutost zavr$nog uredaja robota odreduje ponaSanje robota pri interakciji sa
okolinom. Krutost zavr§nog uredaja je najéesée predstavljena preko matrice krutosti
Cije oblikovanje moze da bude neizvodljivo jer roboti ne poseduju dovoljno stepeni
slobode da bi se svi elementi u matrice krutosti podesili. To dovodi do primene
optimizacije koja balansira izmedu vrednosti elemenata matrice krutosti koji su od
interesa za izvrSavanje zadatka. U ovom radu je predlozen pristup za ,,offline”
oblikovanje matrice krutosti primenom elipsoida krutosti gde se podeSavanjem
orijentacije i duzina osa elipsoida oblikuje krutost. Oblikovanje elipsoida ima manje
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parametara koje je potrebno podesiti u odnosu na matricu krutosti. Predlozene su dve
kriterijumske funkcije za oblikovanje elipsoida krutost koje eksploati$u kinematicku
redundansu robota. Optimalne vrednosti pozicija i krutosti zglobova izra¢unate su
primenom algoritma zasnovanog na SLSQP (engl. Sequential Least Square
Programming). Nakon dobijanja Zeljenog oblika elipsoida krutosti zavr§nog uredaja
robota, pokazana je moguénost promene volumena elipsoida na Zeljenu vrednost
skaliranjem krutosti u zglobovima.

RO1.3 HIJERARHIJSKO DISTRIBUIRANO UPRAVLJANIJE
KOLABORATIVNIM INDUSTRIJSKIM HUMANOIDNIM ROBOTOM
PODRZANO OBLAK-ARHITEKTUROM

Jovan Sumarac, Aleksandar Rodi¢ and Ilija Stevanovié

Ovaj rad predstavlja jednu hijerarhijsku, distribuiranu upravljacku arhitekturu
dvoruénog, kolaborativnog, humanoidnog servisnog robota podrzanom tehnologijom
“raCunarstva u oblaku”. Ova upravljacka struktura dizajnirana je namenski za
izvrSavanje robotskih zadataka koji zahtevaju primenu slozenijih manipulativnih i
kognitivnih vestina u okviru industrijskog proizvodnog tehnoloskog procesa.
Upravljacka struktura robota osmisljena je tako da zadovolji potrebe tzv. pametne
proizvodnje u okviru platforme Industrije 4.0, odnosno da omoguc¢i i olaksa
kooperaciju ¢oveka i robota kao njemu komplementarnog inteligentnog sistema,
neophodnog u industrijskim zadacima koje covek ne moze samostalno sprovoditi.
Ovaj rad prikazuje strukturu i naéin funkcionisanja sistema hijerarhijskog
distribuiranog upravljanja, organizovan na tri operativna nivoa: a) strateSkom, b)
taktickom i ¢) izvr$nom. To je omoguéeno zahvaljujuéi kori§éenju arhitekture oblak-
racunarskog sistema. Hardver upravljackog sistema uspostavljen je na tri nivoa:
fizickom, komunikacionom i aplikativnom. Zahvaljuju¢i distribuiranoj arhitekturi,
sistem oblaka omoguc¢ava distribuirano izvrSavanje pojedina¢nih upravljackih
zadataka $to rezultira uravnotezenim opterecenjem multiprocesorskog sistema i
smanjenjem vremena odziva na stimuluse iz fizickog okruZenja robota.

Telecommunications /
Telekomunikacije (TEI/TE)

SESSION/SESIJA TEI1+TE1
Tuesday/Utorak, Jun/June, 07", 09:00 — 10:45, Hall 4/Sala 4

Chair/Predsedavajuéi:
Aleksandra Smiljanié, School of Electrical Engineering, University of
Belgrade,

TEI1.1 ON PULSE SHAPING FOR GENERALIZED FASTER THAN NYQUIST
SIGNALING WITH AND WITHOUT EQUALIZATION
Jovan Milojkovic, Srdan Brki¢ and Jelena Certi¢
This paper focuses on analyses of generalized Faster than Nyquist (FTN) signaling
in the presence of additive white Gaussian noise. A new method for designing pulse
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shaping filters, that maximize information rate and simultaneously obey constraints
related to energy distribution of the pulse autocorrelation function, is proposed. The
obtained pulses are coupled with the minimum mean square error (MMSE) equalizer
used at the receiving side. In addition, potential for their use without any equalization
scheme is also analyzed. Significance of the proposed approach is verified by
comparing designed pulses with state-of-the-art FTN schemes, that employ raised
cosine pulses, in terms of bit error rate and achievable information rate. We identify
cases when the proposed scheme provides the same achievable information rate as
the standard FTN system with more than 1.5 dB lower signal-to-noise power (SNR)
ratio, without the equalization, and 0.4 dB lower SNR ratio, if MMSE equalization is
employed.

TEIL.2 PERFORMANCE SIMULATION FOR LCR OF MIMO MULTI-BRANCH
SC DIVERSITY SYSTEM IN a-p FADING AND a-p INTERFERENCE
CHANNEL

Dejan Milic, Suad Suljovi¢, Dejan Rancié, Nenad Petrovi¢ and Nenad Milosevié

In order to improve the overall performance of the network in 5G telecommunication
networks, Multiple Input and Multi Output Technology (MIMO) is applied. In this
paper, the mean number of Level Crossing Rate (LCR) of MIMO systems with L-
branch selection combining (SC) receiver is analyzed. During signal transmission, its
distortion occurs due to low a-p fading and a -p co-canal interference (CCI) effects.
Additionally, we applied an accelerated graphics processing unit (GPU) simulation
to plan a QoS-efficient 5G mobile network in a smart city. This approach in
combination with linear optimization and deep learning significantly optimizes the
LCR calculation speed for the observed communication system type, while providing
efficient planning - reducing costs, but maximizing performance.

TEIL.3 LOCATION PRIVACY IMPROVEMENTS IN TELECOMMUNICATION
DATA MANAGEMENT SYSTEMS

Milan Simakovi¢, Zoran Cica and Dejan Draji¢

In the era of digital transformation, data are among the most valuable resources. With
the development of big data technologies, it is possible to store and process huge
amounts of data. Data are possible to collect on every step with high granulation.
Such a trend may seriously harm peoples’ privacy. Corresponding laws and
regulations are declared to protect data privacy. However, even when all the
regulations are obeyed, privacy leakage may still happen if the implementation has
some flaws. In this paper, we focus on telecommunication data sets and show how
user's location information leakage may happen in already privacy-protected data.
Moreover, we give a proposition on how this leakage can be prevented while
preserving the same data entropy.

TEIl .4 INTRODUCING IOT TO BIG DATA PLATFORM FOR NETWORK
PERFORMANCE MONITORING

Milan Simakovi¢, Zoran Cica and Dejan Draji¢

Telecommunication operators are collecting large amounts of data for various
purposes such as network performance monitoring, network planning, better
customer support, etc. Nowadays, big data technologies are commonly used to couple
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with enormous amounts of data. Thus, telecommunication operators use big data
platforms to process and store data collected from their networks. Data are collected
from the network and user devices. Since network operators cover most of the
residential users, it is possible to use this access to introduce IoT (Internet of Things)
and smart city support. By extending the already existing big data platforms to
support IoT devices placed at network users' premises, smooth integration of various
IoT devices with the smart city concept can be achieved. Such integration would have
significant benefits for network operators, users and local communities. In this paper,
we propose an extension that introduces [oT support to the existing big data platform
used for HFC (Hybrid Fiber-Coaxial) network monitoring. An overview of the most
attractive IoT use cases that can benefit from the proposed extension is also presented
in the paper.

TEIL.S RELIABILITY OF EARTH-SPACE LINKS UNDER DEEP FADES WITH
INTERLEAVED REED-SOLOMON CODES

Srdan Brki¢, Zoran Cica, Andreja Radosevi¢, Porde Sarac and Predrag Ivanis

This paper contains a reliability analysis of Earth-space links subjected to deep fades,
modeled as burst erasure channels. We numerically calculate lower bounds on
transmission propagation latency caused by employment of packet erasure codes,
when fade duration is represented by random variable with Weibull distribution.
Furthermore, we propose coding scheme that involves interleaved short Reed-
Solomon (RS) codes to mitigate information loss, caused by long fading events. In
order to quickly and accurately evaluate residual packet loss rates of interleaved RS
codes, we construct a novel simulator, called segment-based simulator, which is able
to predict code performance several orders of magnitude faster than plain Monte
Carlo simulation. Finally, we show that for variety of channel parameters and code
rates, very short RS codes (even with length 15) can provide near optimal propagation
latencies.

TEIL.6 EFFECT OF PHASE NOISE ON ERROR PROBABILITY OF MPSK
RECEIVER OVER TWDP CHANNEL - SIMULATION STUDY

Goran Djordjevic, Jarostaw Makal, Bane Vasic and Bata Vasic

The estimation of multilevel phase-shift keying (MPSK) signal phase is adversely
affected by the number of factors appearing in receiver and in transmission channel.
From one side, the signal envelope and phase vary due to multipath propagation.
From the other side, the signal phase variations cannot be followed perfectly by
phase-locked loop in the receiver due to finite loop bandwidth. The imperfect
reference signal phase extraction causes error probability degradations. The higher
the value of frequency, the stronger the effect of imperfect reference signal phase
recovery. These degradations cannot be compensated by increasing signal power,
resulting into an error floor. The aim of this work is to study the effect of imperfect
phase estimation on error probability when signal propagates through a channel
where there are two dominant components and a diffuse component, which could be
the model for mmWave range. We develop a simulation model to estimate the error
floor value and to identify the range of signal power when floor appears. Our
simulation results give direct dependence of error rate value on channel parameters,
signal power and standard deviation of phase noise. This value of standard deviation
of phase noise could be a starting point in designing the phase-locked loop filter.
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SESSION/SESIJA TEI2+TE1
Wednesday/Sreda, Jun/June, 08, 09:00 — 10:45, Hall 4/Sala 4

Chair/Predsedavajudi:

TEI2.1

Nenad Milosevic, Universty of Nis, Faculty of Electronic Engineering, Serbia

INITIAL DEVELOPMENT OF A PROGRAM FOR DRONE MICRO-
DOPPLER SIGNATURE MODELLING

Jovan Radivojevi¢, Predrag Petrovi¢, Aleksandar Lebl and Mladen Mileusnic¢

TEI2.2

Micro-Doppler signature spectrograms obtained by FMCW radars are powerful
method for malicious drones detection, identification, localization and classification.
Our aim in this investigation has been to replace the base of spectrograms recorded
on polygons using high number of available drone types by the spectrograms
obtained by the application of originally developed program. Initial program
development and verification are described in the paper. It is presented how the
calculated spectrograms may be used to determine the important parameters of
drones’ flight and construction: number of blades in a rotor, rotors’ angular rotation
rate and blades’ length which is the first step in a decision about an applied drone
type. The presented results are the starting report on our important development
devoted to the improvement of overall public safety.

EXECUTION TIME IMPROVEMENT USING CPU
PARALLELIZATION AND NON-UNIFORM HIGH-RESOLUTION
RANGE-DOPPLER MAP ESTIMATION IN HFSWR

Dragan Golubovi¢, Nenad Vukmirovié, Zoran Loncarevié, Marko Markovi¢ and Miljko

Eri¢

TEI2.3

High-resolution range-Doppler (RD-HR) map estimation, used for primary signal
processing in a High Frequency Surface Wave Radar (HFSWR), is the most
computationally demanding step of the vessel detection algorithm. In order to reach
real-time processing, which is of great importance in practical implementations of
such systems, a very high-speed computation is required. In this paper, we propose
non-uniform signal frame selection, to reduce the load with almost no loss in
performance, and parallel processing on a CPU to get high-resolution range-Doppler
maps in a multi-antenna scenario. The paper contains the description of the proposed
algorithm and the performance analysis. The experimental results show a 60- to 130-
fold improvement in the execution time of the program for vessel detection.

LAYER 2 FORWARDING USING T4P4S: P4 LANGUAGE AND DATA
PLANE DEVELOPMENT KIT

Dimitrije Jovanovi¢ and Aleksandra Smiljani¢

P4 is an open-source programming language designed to program protocol-
independent packet processors. T4P4S is a P4 compiler that can enable P4 programs
to run on network devices using the Data Plane Development Kit (DPDK)
framework. This paper covers the test environment for layer 2 forwarding using
DPDK. We compare the layer 2 forwarding switch compiled using T4P4S and the
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appropriate P4 program versus the layer 2 forwarding switch provided with DPDK
package.

TE1.1 MOGUCNOST PRIMENE BEACON TEHNOLOGIUJE ZA RAZVOJ
COVID-19 SISTEMA ZA PRACENJE KONTAKTA U
VISOKOSKOLSKIM INSTITUCIJAMA

Ivana Stefanovi¢, Milutin Nesi¢ and Marko Milivojcevié

U ovom radu razmatrana je moguénost primene beacon tehnologije za razvoj reSenja
koje omogucava pracenje rizicnih kontakta kao i automatizaciju sprovodenja
propisanih mera u realnom vremenu, u cilju spre¢avanja zarazavanja i Sirenja
infekcije izazvane virusom Covid-19 u visokoskolskim institucijama. Za realizaciju
sistema dovoljno je da studenti i zaposleni kod sebe imaju pametni telefon na kome
je instalirana odgovarajuca aplikacija. Sistem se bazira na tome da ¢e student i
zaposleni kod kojih je utvrdeno prisustvo virusa Covid-19, putem aplikacije,
dobrovoljno obavestiti visokoskolsku ustanovu o pozitivnom testu. Sprovedena je
anonimna anketa kako bi se utvrdilo da li su studenti i zaposleni zainteresovani za
implementaciju Covid-19 sistema za pracenje kontakta, nakon ¢ega su izvrSena
prakti¢na merenja, a dobijeni rezultati potvrduju da je beacon tehnologija veoma
pogodna za implementaciju jednog ovakvog sistema.

TEL.2 ISTRAZIVANIJE RAZLICITIH ALGORITAMA DUBOKOG UCENJA ZA
DETEKCIJU I KLASIFIKACIJU DRONOVA

Mohammed Mokhtari, Jovan Bajceti¢, Boban Sazdié-Joti¢ and Boban Pavlovi¢

U ovom radu je prikazano istrazivanje performansi tri razli¢ita algoritma dubokog
ucenja u cilju detekcije i klasifikacije dronova na osnovu njihovog radio-signala.
Analiza obuhvata performanse duboke neuronske mreze (DNN), konvolucione
neuronske mreze (CNN) i konvolucione rekurentne neuronske mreze (CRNN). Sve
tri arhitekture koriste vremenske karakteristike (amplituda i faza svakog odbirka) kao
ulaz, sa malim brojem odbiraka po segmentu. Neuronske mreze su istrenirane i
testirane koriS¢enjem podataka iz javno dostupne baze podataka i dizajnirane su da
razlikuju Cetiri razlicite klase (pozadinski Sum, Dron 1, Dron 2 i Dron 3). Rezultati
istrazivanja pokazuju da CNN i CRNN nadmasuju konvencionalnu DNN strukturu u
pogledu tacnosti klasifikacije, $to sugeriSe da bi ove dve arhitekture mogle biti
najadekvatniji izbor za algoritme detekcije i klasifikacije dronova.

TE1.3 LDPC DEKODERI SA REINICIJALIZACIJAMA KOJI OBJEDINJUJU
TVRDE ODLUKE I RAZMENU MEKIH PORUKA

Predrag Ivanis, Srdan Brki¢ and Bane Vasic

U ovom radu predloZeni su postupci koji kombinuju dve klase iterativnih algoritama
koje se uobicajeno koriste za dekodovanje zastitnih kodova sa proverama parnosti
male gustine (eng. Low Density Parity Check, LDPC). Prva strategija zasnovana je
na bit-fliping algoritmu male kompleksnosti, a predlozena modifikacija omogucava
znacajno poboljsanje performansi dekodera uz zadrzavanje male prosecne racunske
kompleksnosti. Druga strategija zasnovana je na algoritmu sa propagacijom
verodostojnosti i za cilj ima dodatno poboljSanje korekcionih sposobnosti dekodera,
narocito kada se koriste kodovi sa malom duzinom kodne reci.
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TE1.4 ANALIZA PERFORMANSI KOOPERATIVNOG DIVERZITI SISTEMA
U KOMPOZITNOM FEDINGU MODELOVANOM ODNOSOM a-u I
GAMA RASPODELA

Edis Meki¢, Irfan Fetahovi¢ and Edin Dolic¢anin

U ovom radu je izvedeno novo opste, jednostavno reSenje u zatvorenom obliku za
funkciju gustine verovatnoce odnosa proizvoda sluc¢ajnih promenljivih
predstavljenih a-p i Gama raspodelama i slu¢ajne promenjive predstavljene Gama
raspodelom. Ova reSenja se primenjuju u analizi performansi komunikacionih
sistema sa kooperativnim diverziti sistemom koji se koristi za poboljSanje prijema
signala na ¢ije envelope uti¢e brzi i spori feding, dok na envelopu kokanalne
interference uti¢e samo brzi feding.

Artificial Intelligence / Vestacka Inteligencija (VII/VI)

SESSION/SESIJA: VII1 + VI1
Wednesday/Sreda, Jun/June, 08™. 09:00 — 10:45, Hall 1/Sala 1

Chair/Predsedavajuéi:
Miljan Vuceti¢, Vlatacom Institute, Belgrade, Serbia

VII.1 VESTACKA INTELIGENCIJA — TEHNOLOSKI ISKORAK U RAZVOJU
INOVATIVNIH PROIZVODA INSTITUTA VLATACOM -
INVITED PAPER / RAD PO POZIVU

Miljan Vuceti¢
Razvoj kompanije i njeno uspesno poslovanje su u direktnoj interakciji sa
inovacijama i istrazivanjima koje za cilj imaju stvaranje konkurentnih proizvoda na
globalnim trzistima. Vestacka inteligencija, kao vesnik industrijske revolucije 4.0,
menja nacin na koji se upravlja inovacijama u kompanijama Sirom sveta. Instutut
Vlatacom je prepoznao trendove modernog tehnoloskog doba i stavio ih u funkciju
razvoja i modernizacije svojih proizvoda. Sta vestaka inteligencija i masinsko u¢enje

donose u razvoju proizvoda u Institutu Vlatacom i koja su iskustva u primenih ovih
tehnologija — tema je ovog predavanja?

VIII.1 CODE COMMENT CLASSIFICATION TAXONOMIES
Marija Kosti¢, Aleksa Srbljanovié, Vuk Batanovié¢ and Bosko Nikoli¢

Code comments have become an increasingly important kind of software
development metadata, due to the possibilities of automated code comment analysis
and generation. Different downstream tasks inherently prioritize certain kinds of code
comments over others, making it necessary to properly define and identify different
comment classes. In this paper, we analyze, compare, and systematize previously
proposed code comment classification taxonomies according to their comment
classes and applicability. We also present a new taxonomy designed for the tasks of
semantic code search and semantic text similarity, and we contrast it to the existing
approaches.
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VI1.2

PRIMENA CONVLSTM MODELA ZA PREDIKCIJU OPTICKE
DEBLIJINE AEROSOLA

Uzahir Ramadani, Dusan Nikezic, Dusan Radivojevi¢, Nikola Mirkov and Ivan Lazovié¢

VI1.3

Napravljen je ConvLSTM model sa ConvLSTM2D slojevima za predvdanje opticke
debljine aerosola. Ulazni skup podataka Cine satelitski snimci opticke debljine
aerosola na 8 dana od 2000. godine. Kada je model obucen dato je predvidanje
opticke debljine aerosola kao i evaluacija modela. Razvijen je i primenjen nad istim
podacima i CNN LSTM model i dato je poredenje oba modela. Za evaluaciju je
koris¢ena Srednja kvadratna greska (MSE) kao i Srednja apsolutna greska (MAE).
ConvLSTM model je pokazao manju gresku i rezultati su pokazali da moze da se
koristi za predvidanje opticke debljine aerosola.

PRIMENA VESTACKE INTELIGENCIJE NA TERMINAL ZA
DALJINSKO UPRAVLJANIJE STANICE ZA PUNJENJE ELEKTRICNIH
VOZILA KOJA SE NAPAJA 1Z OBNOVLIIVIH IZVORA ELEKTRICNE
ENERGIJE

Jovan Vujasinovic and Goran Savi¢

VI1.4

U ovom radu je opisana primena vestacke inteligencije na terminal za daljinsko
upravljanje stanice za punjenje elektri¢nih vozila, koja se napaja iz obnovljivih izvora
elektricne energije. Kako terminal omoguéava daljinsko upravljanje punja¢ima
elektricnih vozila, pametnim baterijama, pametnim brojilima, fiskalnim kasama i
eventualno daljinsko upravljanje obnovljivim izvorom elektriéne energije i drugim
uredajima u okviru objekta, neophodno je definisati i razraditi odgovarajuéi algoritam
upravljanja radom terminala. U ovom radu je razmatrana realizacija tog upravljanja
primenom vestacke inteligencije. Na ovaj nadin ovakve stanice za punjenje
elektri¢nih vozila postaju potpuno autonomne u svom radu, i daju optimalne
rezultate, Sto podize njihovu dostupnost korisnicima elektricnih vozila. To
potencijalno podsti¢e povecanje obima koris¢enja elektricnih vozila za koje se
energija obezbeduje iz obnovljivih izvora, ¢ime se smanjuje stepen zagadenja
vazduha kao i negativni efekti koje ono sa sobom donosi.

PREPOZNAVANJE IMENA NA SLIKAMA LEKARSKIH IZVESTAJA
NA SRPSKOM JEZIKU U CILJU ZASTITE LICNIH PODATAKA

Aldina Avdi¢ and Ulfeta Marovac

Savremeni nadin zivota neizostavno ukljuéuje upotrebu rac¢unara i mobilnih telefona
u svim svojim segmentima, pa i kada je u pitanju zdravstvo. Pored elektronskog
zdravstva koje se sve viSe razvija, pogotovo od kada se svet suocio sa pandemijom
korona virusa, sve vise ljudi trazi i savete o zdravlju na drustvenim mrezama. Tom
prilikom dodaju slike koje sadrze njihove zdravstvene rezultate, ne mareci o tome da
na taj nacin ostavljaju i svoje licne podatke. U ovom radu data je metoda za
prepoznavanje imena na slikama medicinskih izvestajima napisanih na srpskom
jeziku u cilju njihove de-identifikacije. Ova metoda bazirana je na optickom
prepoznavanju slova (OCR), metodama obrade prirodnog jezika (NLP) i pravilima i
ima Siroku upotrebu, jer je de-identifikacija elektronskih medicinskih izvestaja
neophodan korak za njihovu bilo kakvu dalju analizu.
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VI1.5 SISTEM ZA AUTOMATIZACIJU TESTOVA ZA PROVERU ZNANIJA
BAZIRAN NA TRANSFORMACIJI PREDIKATSKIH ISKAZA

Ulfeta Marovac and Aldina Avdié

Obradom prirodnog jezika omoguc¢avamo da racunari uspostave komunikaciju sa
¢ovekom, da razumeju jezik ¢oveka ali i da ga transformisSu i da se coveku obrate na
njemu prirodnom jeziku. Problem istinitnosne vrednosti iskaza izrecenih prirodnim
jezikom je tesko utvrditi zbog bogatstva re¢nika i1 dvosmislenosti znacenja.
Preslikavanjem iskaza prirodnog jezika u iskaze predikatske logike moguce je
utvrditi odnose medu razlicitim predikatskim iskazima kao i izvrSiti transformaciju
iz jednog oblika pojavljivanja u drugi. Jedna od primena ovakvog znanja moze biti u
automatizovanom kreiranju testova znanja.

SPECIAL THEMATIC SESSION: HERITOLOGY/
SPECIJALNA SESIJA: HERITOLOGIJA

SS-HE
Wednesday/Sreda, Jun/June, 08, 15:30 — 18:00, Hall 2/Sala 2

Chair/Predsedavajuéi:
Suzana Poli¢, Narodni muzej u Beogradu, Srbija

SS-HEI.I SINHRONIZACIJA MERNIH PODATAKA U BEZICNIM SENZORSKIM
MREZAMA
INVITED PAPER / RAD PO POZIVU

Miodrag Malovi¢

Pocetkom dvadesetprvog veka, unapredenje, a posebno pojeftinjenje mikro-
elektronskih komponenti dovelo je do znafajne ekspanzije beZi¢nih tehnologija.
Cesto imamo potrebu da fizi¢ki odvojeni uredaji koriste istu (odnosno, §to
priblizniju) vremensku skalu za oznacavanje veli¢ina i dogadaja koje prate. Ovo je
netrivijalan zadatak buduéi da su uredaji baterijski napajani i moraju svesti razmenu
poruka (koje zahtevaju upotrebu energetski zahtevnog radio interfejsa) na minimum.
U tu svrhu osmisljen je veliki broj algoritama i protokola koji se bave problemom
uskladivanja satova na bezicnim uredajima u okviru mreze. U ovom radu prikazana
su i klasifikovana neka uobicajena resenja.

SS-HE1.2 PRIMER KOMBINOVANJA RASPODELA ATMOSFERSKIH
AEROSOLA PO VELICINAMA DOBIJENIH METODOM MERENJA
ELEKTRICNE POKRETLJIVOSTI I OPTICKOM METODOM

Milos Davidovi¢, Milena Davidovic, Sonja Dmitrasinovi¢, Milesa Srec¢kovi¢ and Milena
Jovasevic—Stojanovié

Atmosferski aerosoli u urbanim sredinama se sastoje od Cestica razliitih dijametara,
koje mogu imati veli¢inu od par nanometara do par mikrometara. Stoga je za merenje
koncentracije aerosola ¢esto neophodno koristiti viSe instrumenata, sa principijelno
razli¢itim metodama merenja. U ovom radu su koriS¢ene metode zasnovane na
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merenju elektri¢ne pokretljivosti Cestica, za opseg dijametara od 10nm do 420nm, i
merenju ekvivalentnog optickog dijametra, za opseg dijametara od 300nm do 10um.
Kao glavni rezultat, prikazani su primeri kombinovanja spektara veli¢ina Cestica koji
su dobijeni pomocu ove dve komplementarne metode merenja. U procesu
kombinovanja spektara veli¢ina ¢estica moguce je modifikovati raspodelu dobijenu
optickim merenjima traZenjem optimalne vrednosti indeksa prelamanja cestica tako
da se dobije Sto bolje slaganje sa raspodelom dobijenom merenjem elektricne
pokretljivosti. Kao ulazni podaci su kori§¢eni rezultati merenja iz kampanje mobilnog
monitoringa u Novom Sadu 2022.

SSHE1.3  INTEGRACIJE NAUCNIH ZNANJA U PRIMENI VESTACKE
INTELIGENCIJE U HERITOLOSKIM PROBLEMIMA

Suzana Poli¢, Milesa Srec¢kovié, Zoran Stevié, Slobodan Bojani¢ and Zeljka Tomié

Primena vestacke inteligencije u zastiti kulturne bastine, na ovom stepenu razvoja,
odnosi se prevashodno na domen akvizicije podataka koji mogu biti od znacaja za
stvaranje Sire slike o sredstvima i metodama realizacije umetnickih dela. U ovom
radu istrazuje se pitanje integracije naucnih znanja u kontekstu primene vestacke
inteligencije, a u vezi sa delima velikih formata, i to u domenima specifikuma
organizacije materije, diferencijacije komponenti i njihovih elemenata, strukturnih
planova i matrica koje daju kvalitet unutrasnje koherencije i grade performativnu
snagu dela. Multidisciplinarna opservacija treba da doprinese procesu objektivizacije
znanja, do koje se, prirodom predmeta istrazivanja, moze doci samo integracijom
elemenata vise nauka i nau¢nih disciplina.

SSHE1.4 PROBLEM HERITOLOSKE ABDUKCIJE U VEZI SA
INSTRUMENTALNIM ANALIZAMA MATERIJALA KULTURNE
BASTINE

Suzana Poli¢, Milesa Sreckovi¢, Zoran Stevi¢, Miodrag Malovi¢ and Milos Puri¢

Heritoloski fenomeni u oblasti istrazivanja kompozitnih umetnickih dela, u vezi sa
raznovrsnoscéu pristupa u kvalitativnim i kvantitativnim kriterijumima za izbor
materijala, postavljaju slozene zadatke u primeni instrumentalnih metoda, koje
prethode izradi protokola za konzervaciju-restauraciju predmeta kulturne bastine. U
ovom radu u fokusu je problem heritoloske abdukcije, u heuristi¢koj proceni broja
neophodnih analiza, odnosno deficita podataka u fragmentarnim strukturama koje su
izraz umetnickog spontaniteta, a sa akcentom na fenomen praemissa minor u traganju
za metodoloski ¢vrstom platformom za interpretaciju podataka.

SS HEL.5 DESKRIPCIJA, HERITOLOGIJA I METROLOGIJA BOJE

Milesa Sreckovicé, Veljko Zarubica, Aleksander Kovacevi¢, Zoran Fidanovski, Suzana
Poli¢ and Milena Davidovi¢

Ljudski osecaj za boje ima mnogo aspekata, pocevsi od covekovog poimanja sveta
oko sebe, do medicinskih pojmova koji ukljucuju i daltonizam, ali (u svakodnevici)
najpozitivniji, najhumaniji je covekov osec¢aj za deo dana ili no¢i (meseca ili godine),
za uZivanje u heritoloskom blagu, koje su nam ostavili preci, ali ne samo crno-belo.
Istrazivanja, kojima je procenjivan ljudski vek, postojanje i razvoj humanih biéa, kao
i nastajanje i evolucija flore i faune, sve ovo mora da bude tretirano
multidisciplinarno, bez obzira da li se polazi od stena, stalaktita i stalagmita, morskih
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dubina, tragova u atmosferi ili potrage za planetom koja je sli¢éna Zemlji. U radu se
daje nekoliko prilaza boji i kolorimetriji, sa aspekta raznih naucnih disciplina.
Prikazuje se uloga lasera u novim problematikama, kvantitativne definicije boje i
njenih pokazatelja. U podru¢ju merenja, daje se prilaz sa aspekta filtera i korektnog
opisa stanja i delovanja odabranih filtera sa savremenim izrazavanjima rezultata, kao
i merne metode. Konstatacija boje i njena deskripcija, ima veliku ulogu u
svakodnevnom zivotu, kao i u pojedinim tehni¢kim i mass media primenama,
ukljucivsi i humanisticke i tehnicke nauke.

SSHE1.6  PROTO-KONCEPTUALNA RESENJA U PRIMENI LASERA U
HERITOLOGII

Milesa Sreckovié, Suzana Polié¢, Zoran Stevié, Veljko Zarubica and Stanko Ostojié

Kriticka preispitivanja postupaka koji se delovanjem na materijale primenjuju u
konzervaciji-restauraciji predmeta kulturnebastine, obuhvataju opsta i pojedinacna
pitanja o upotrebi novih tehnologija, posebno lasera, u odnosu na klasi¢ne prilaze
problematici zastite artefakata koji imaju arheolosku, istorijsku ili umetnicku
vrednost. Pitanje eticnosti posmatra se sa vise aspekata koji se odnose na materijalna
1 nematerijalna postupanja prema predmetima zastite, u smislu ispunjavanja zadate
funkcije odabrane tehnike, a pod uslovima najviseg stepena bezbednosti i ekoloske
zastite. U ovom radu u fokusu istrazivanja je karakterizacija proto-konceptualnih
reSenja u primeni lasera na materijalima predmeta bastine, sa ciljem utvrdivanja
eksplikatornih razlika u obrazlaganju potreba za primenu klasi¢nih pristupa
konzervaciji-restauraciji kulturnog nasleda, sa posebnim osvrtom u domenu
tautoloskih praksi.

SSHEL.7  COMPARISON OF 3D PRINTING AND GALVANIC COATING OF
GOLD IN PRINTING CIRCUIT BOARD PRODUCTION

Zoran Karastojkovi¢, Radisa Perié¢, Aleksandar Bugarinovi¢, Milan Miladinov and
Viseslava Rajkovi¢

It became a practice that in printing circuit board (PCB) production is used gold, as
an exelent conductor of electricity and highly corrosion resistant (noble) metal. Gold
always was an expensive metal, but in great game of electronic decices this metal
must be used as a best solution, no matter for the high price. Many processes of gold
deposition are available in PCB production, one of them is gold deposition by using
electrolytic (or galvanic) process. However, a wide versatility of electrolytic methods
were developed for production of circuit boards. In meanwile is established the one
more method for curcuit production which is based on so called 3D printing.
Between those processes existing some differencies, which need furter explanations
for better understanding the PCB production, it means the reasons for choosing the
proper method.
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SPECIAL THEMATIC SESSION: DIGITALIZATION IN SCIENCE /
SPECIJALNA SESIJA: DIGITALIZACIJA U NAUCI

SS-DI
Wedne

sday/Sreda, Jun/June, 08", 11:00 — 12:15, Hall 2/Sala 2

Chair/Predsedavajudi:

SS DIl

Zoran Zdravkovi¢, Biblioteka grada Beograda, Srbija

1 DIGITALIZACIJA NAUCNE GRADE - METODE I RESENJA
INVITED PAPER/RAD PO POZIVU

Zoran Zdravkovic

SS DI1

Digitalizacija tehnicke i nau¢ne grade je prvi korak digitalizacije u nauci uopste.
Biblioteke, opste i specijalizovane, su centralna mesta gde se nalazi postojec¢a naucna
grada i prikuplja nova. U ovim ustanovama digitalizacija je uveliko otpocela i nalazi
se u razli¢itim fazama razvoja. U radu ¢e biti analizirana iskustva, razmotrene metode
i limiti digitalizacije i ponudeni predlozi daljih aktivnosti i reSenja. Od posebnog
interesa je digitalizacija grade iz domena tehnickih nauka zbog prisustva raznorodnih
tipova dokumentacije: crteza, fotografija, planova, patenata, opisa pronalazaka, video
materijala i druge grade.

2 JEDINICA ZA SNIMANJE PODATAKA U ISPITIVANJU VANREDNIH
ZELEZNICKIH DOGADAJA

Sanja Jevtic, Marija Vuksic¢ Popovié¢, Nada Ratkovi¢ Kovacevi¢ and Sonja Ketin

SS DI

JRU (Juridical Recording Unit — jedinica za snimanje pravnih podataka) je kao sistem
za snimanje na vozilu odgovoran za sakupljanje podataka, a ujedno je obavezni
element opreme na savremenom vozilu. Standarni principi i procedure u ispitivanju
sleda dogadaja u situcijama koje se na Zeleznici nazivaju vanrednim dogadajima ¢e
sa ovim uredajem dobiti drugu perspektivu.

3 MERENIJE DIGITALIZACIJE I IKT SEKTORA — PARAMETRII
METODE KVANTIFIKACIJE RAZVOJA DRUSTVA

Zoran Zdravkovié

Digitalizacija kao sveobuhvatan i sveprisutan fenomen zabelezen je u skoro svim
oblastima savremenog drustva. Tokom poslednje dve decenije digitalizacija se nakon
otpocinjanja i progresivnog razvoja nalazi u razli¢itim fazama realizacije u brojnim
institucijama iz razlicitih sfera. U radu ¢e biti sagledan znacaj i uticaj informaciono-
komunikacionih tehnologija i digitalizacije na sveukupan razvoj drusStva. Bice
razmotrene mogucnosti kvantifikacije kroz analizu parametara i metoda merenja
digitalizacije. U radu ¢e biti predstavljeni Indeks digitallizacije u procesu
kvantifikacije digitalizacije, Indeks IKT razvijenosti kao mera stepena razvoja
informacionog drustva, i drugi parametri kojim bi se mogao meriti razvoj ekonomije
i drustva. Zakljucak ¢e dati osvrt na digitalne agende, akcione planove i strategije
digitalizacije u daljem razvoju informacionog drustva.
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SS DI1.4 NEKI SAVREMENI ASPEKTI UPOTREBE LUMINISCENTNIH
EFEKATA

Milanka Pecéanac and Becko Kaslica

Mozda ¢e merenja veoma slabe luminiscencije ljudske koZe u buduénosti premostiti
jaz izmedu tradicionalne isto¢ne i konvencionalne zapadne medicine. Za sada,
merenja luminescencije i istrazivanja u toj oblasti, potvrduju vezu izmedu bioloskih
ritmova i emisije elektromagnetnog zracenja zivih jedinki. Danas se mnogo literature
o luminescenciji, sa frazom potencijalne primene, treba da koriguje u postojece
primene, jer je luminescencija ucvrstila svoje mesto u mnogim primenama: od
medicine, metrologije, heritologije, forenzike. Moze se govoriti o sintezi materijla,
razvoju uredaja i metoda koji ¢e luminiscentne efekte bolje i potpunije opisati
kvalitativno i kvantitativno uciniti jasnijim i informativnijim. Razvoj aparatura znaci
razvoj svakog od glavnih podsistema od eksitacije do detekcije. Posebno je vazan
podsistem obrade gde se obraduju formirani signali i ukljucuje odredeni namenski
pisani program za dobijanje rezultata u sredinama gde je potreban samo podatak o
odredenoj veli¢ini koju dobijamo metodom primene luminiscentne tehnike.
Odredivanje prisustva nekih materija moze zahtevati merenja sa velikom osetljivoséu
(tragovi telesnih tecnosti, aminokiselina u otisku prsta, eksplozivnih materija).
Osetljivost detekcije moze se postic¢i razliCitim nacinima transformacije energije
koriStenjem luminiscentnih tehnika uz druge tretmane. Luminiscentni efekti
jedinjenja lantanida (terbijum, europijum, itrijum i dr.), mogu se pojacati
kombinovanjem sa ligandima koji te efekte promovisu. Materijali sa retkim
zemljama, zbog jedinstvenih optickih osobina, interesantni su i u oblasti zastite. I tu
se radi na prahovima, bojama, rastvorima, kako bi se dobili produkti Ciji se
luminescentni profili teSko oponasaju. Karakteristicna vremena luminescentnih
efekata su razlicita (vreme reakcije, relaksacije, i dr.) i zavise od vrste pobude, pa
informacije koje se tako dobijaju imaju viSestruka znacenja na osnovu kojih se, iz
jedne serije merenja, uz pogodan razvoj elektronske podrSke, moze istovremeno
meriti 1 situacija sa sloZzenim skupom elektromagnetskog, nuklearnog zracenja. Ti
efekti su posebno vazni jer se omogucuje i kvalitativna i kvantitativna analiza
elemenata u tragovima. Luminescencija ima svoju istoriju, te mnogo poznatih
rezultata potiCe iz starijih generacija mernih sistema, Sto direktno dovodi do potrebe
za digitalizacijom u cilju moguénosti njihove upotrebe u prosirenju baze podataka
za automatsko brzo pretraZivanje.

SS DIL.5 N3A30BU Y HACTABU HA PAUYHAPUMA TOKOM ITAHJAEMUAIJE
COVID 19 HA TIPEAMETY HAITPTHA TEOMETPUJA CA
PAYYHAPCKUM INPTABLEM

Magdalena Dragovié, Aleksandar Cucakovié, Svetlana Cicevié, Aleksandar Trifunovié and
Anastazija Martinenko

CaBpeMeHH NPUCTYIH Y BUCOKOIIKOJICKO] enyKallUjH, ca yHoTpeOoM padyHapa, Kao
alara 3a Mpenu3Ho Lprame u 3/ MonenoBame, KOMOWHOBaHH ca GopMoM online
MpeaBama, Cy HACTaJIM Kao Pe3ysiTar moTpeda MHKEHEPCKE CTPYKE U aKTyeTHHX
ycioBa xuBoTa 3a Bpeme nanaemuje Covid 19. KomObunoBana gopma Hactase, rae
ce mpeaaBama peain3yjy Kao CBOJEBPCHU BEOMHAPH, a BEKOE CIIPOBOIEC YKUBO Y
YYMOHMIIaMa, Ha padyHapuMa, Hoce ofpeleHe CIerupuIHOCTH U U3a30Be KaKo 3a
HACTaBHWKE, Tak0 M 3a cryaeHte. Kpo3 oBaj paxm ayropu he mpukasatu
KapaKTePUCTUKE OBAKBOT THIIA HACTAaBE M E-CHE M3a30BC y peaju3alldjd, Koja je
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crpoBohjena Ha ['paheBunckom ¢akyntery VYHuBep3uTera y beorpagy Tokom
mkoncke 2021/22 roaune, Ha mpeaMery HaupTHa reomerpuja ca pauyHapCKUM
uprameM. HakoH 3aBpIIeHOT 3MMCKOT CeMECTpa, MOCIIe pealn30BaHa Ba y3acTOHA
ucnmTHa poka (y jaHyapy u ¢edpyapy), CIpoBeJIcHa je aHKEeTa ca CTYAEHTHMA, KOjH
Cy TIOJIOKHII UCTIHT. AHKETY, Cy KpeHpaji HacTaBHUIM Ha mpeaMery. Pesynratu
JleNioBa  aHKeTe, y KOHTEKCTY TeMe paja, Cy IpUKa3aHH Kpo3 Trpaduke H
JIECKPHUIITUBHY CTaTUCTHUKY.

SS DI1.6 AKTUELNI PROBLEMI DIGITALIZACIJE U DRZAVNOJ
ADMINISTRACUI

Nikola Popovi¢ and Julijana Mircevski

Tekuée stanje procesa digitalizacije u Srbiji po€inje da ispoljava prve, jasne znakove
protivre¢nih pojava. Uvodi se znacajan broj sistema za upravljanje dokumentima,
posebno u sistemu drzavneadministracije. Uz sasvim ocite pogodnosti, ispoljavaju se
problemi kompatibilnosti novih sistemasa postoje¢im sistemom rada sa papirima.
Harmonizacija dostupnosti dokumenata i naCina rada je otezana. Jedan deo
dokumenata i pored digitalne verzije mora i dalje da ostane na papiru. Troskovi
digitalizacije su visoki, a navedeni problemi izazivaju znacajna kaSnjenja
implementacije. U radu su nazna¢ena moguca tehnoloska reSenja koja omogucavaju
odrzivost procesa digitalizacije kroz nize troskove.

SS DI1.7 ON THE POTENTIAL OF SMS TEXT MESSAGING IN MHEALTH
Danica Mamula Tartalja, Gordana Jelic and Enis Osmani

Good communication among participants in health care is one of the basic
preconditions for positive outcomes of various interventions in this area. Text
messaging or Short Messages Service (SMS), or an alphanumeric message of 160
characters or less, is one of the most commonly used mobile health tools. This paper
aims to present a brief review of contemporary studies and literature on the use of
SMS messages for health purposes, focusing on the pragmatic aspect of the discourse
of short messages. Analyzing examples of messages at the grammatical, lexical and
communicative level, we point out the language tools that representatives of the
health system (doctors, institutions) use to achieve the desired interpretation of the
message and achieve the effect on the target group. By using effective ways to
improve the modality of linguistic expression, short message communication goes
beyond the technological limitations of this communication medium.

67



SPECIAL THEMATIC SESSION: FORENSICS/
SPECIJALNA SESIJA: FORENZIKA

SS-FO1
Monday/Ponedeljak, Jun/June, 06", 11:00 — 12:30, Hall 2/Sala 2

Chair/Predsedavajudi:
SneZana Stoji¢i¢, Ministarstvo unutras$njih poslova Srbije

SS FO1.1 FORENZICKE METODE ZA IDENTIFIKACIJU LICA: JUCE, DANAS,
SUTRA
INVITED PAPER/RAD PO POZIVU

Snezana Stojicic, Natasa Petrovié, Radovan Radovanovi¢ and Milesa Sreckovié

Identifikacija lica je bila, jeste i bice izazov za koji se kontinuirano iznalaze reSenja
koja pruzaju tehnoloski odgovor u ovoj oblasti, posebno zasnovanih na upotrebi
biometrijskih podataka u elektronskom obiliku i primene principa i iskustava najbolje
prakse elektronskog poslovanja uopste. Upotreba podataka u elektronskom obliku
smestenih u odredenim bazama podataka, sredstava elektronske komunikacije i
elektronske obrade velike koli¢ine podataka u obavljanju poslovnih procesa
identifikacije lica je evidentno u porastu, kao odgovor na izazove koje elektronsko
poslovanje donosi, neophodno je usaglaSavanje razvoja normativnog okvira kako u
domenu povecanja efikasnosit poslovanja tako i izazova koje digitalna era sa sobom
nosi. Izazove sa forenzickog aspekta kao odgovor na potencijalno naruSavanje i
nepostovanje pravnih normi, §to iziskuje razvoj i primenu novih procedura i alata u
ovoj oblasti. Takode je evidentna potreba stalnog pracenja razvoja i primene novih
metoda za identifikaciju lica, a posebno onih koje mogu biti vezane za forenzicke
aspekte u digitalnom svetu. Predmet razmatranja su upravo ova pitanja koja se odnose
na izazove u identifikaciji lica u digitalnoj eri.

SS FO1.2 SIGURNOSNI UREDAJI ZA PROVERU ORUZJA U FUNKCIJI
FORENZICKO-BALISTICKIH ISPITIVANJA

Kristijan Puji¢, Radovan Radovanovi¢, Sasa Mili¢, Martin Matijasevi¢ and Aleksandar
Ivkovié

Sigurnosni uredaji za proveru oruzja tzv. “hvataci projektila” namenjeni su
bezbednom proveravanju razlicitih vrsta vatrenog oruzja i dizajnirani su, pre svega,
za zaposlene u sektoru bezbednosti. Ovi uredaji sastoje se iz metalne konstrukcije
dizajnirane za minimiziranje olova u vazduhu, rampe niskog ugla, kruzne komore i
posude. Njihova konstukcija sadrzi posebnu bezbednosnu funkciju koja spreava da
oruzje eksplodira prema licu korisnika. Cak i ako korisnik ispaljuje projektil pod
uglom, sve prisutne osobe u okruzenju ¢e biti bezbedne. Povratni udarni talas se krece
turbulentno unutar sigurnosnog uredaja za proveru oruzja, a plamen se preusmerava
od korisnika koji vrsi opaljivanje. Sistem hvataca ukljucuje rampe sa malim uglom
koje odbijaju projektil umesto da ga razbijaju, minimiziraju¢i olovnu praSinu.
Projektil se odbija o kruznu komoru za usporavanje, gde usporava sve do
zaustavljanja. U funkcionalnom smislu sigurnosni uredaj za proveru oruzja se moze
postaviti na sto ili zid u bilo kojoj prostoriji, pa je idealan za laboratorijska ispitivanja.
U radu se analiziraju karakteristike sigurnosnih uredaja za proveru oruzja kroz
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forenzicki eksperiment sproveden na modelu kompanije Savange Range systems GT
Tabletop Gunsmith u cilju utvrdivanja potencijala za primenu u forenzickim i
balisti¢kim ispitivanjima.

SS FO1.3 MMPUMEHA ®OPEH3UYKUX AJIATA V KITACUOUKALININ
MHIIMJIEHATA 11 HECPERA YV KOMEPIITMJAJIHOM BA3AYITHOM
CAOBPARAJY I10 EASA METOAOJIOTHIN

Anexcanoap Hexosuh, Padosan Padosanosuh, Cawa Munuh, [Jywan Hexosuh and
Kpucmujan Byjyh

VY paxy je HaBeneHO BUIIIE CITydyajeBa KOju ¢y qoBemn 10 Hecpeha y aBuo caobOpahajy
U jelaH CUMYJIMPaH clieHapuo 0e3 (aTaaHOT UCXOMa Y3 CEICKIIH]jy BUIIE K/bYUHHX
mapaMmeTapa Ha 0a3H KOjuX je U3BpIICHA [eTaJbHA aHaJIM3a MMOJIA3HUX MMPETIOCTABKU
U MOTEHIHjaTHOT pelickha. MoaenoBame ClieHapHja MOTCHIIMjATHOT HEXEJHEHOT
nmorahaja je W3BpIICHO Ha 0a3W MCKYyCTaBa CTCUCHHX Kpo3 peanHe jgorahaje u
3aCHOBAHO je¢ Ha moctojehimM TUMOBHMMA Ba3qyXOIUIOBA M Ha peayiHO MOryhoj
KOH(UTrypaluju U u3rieny aepoapoma. OCHOBA CIICHApHja M PE3yATaTH aHATU3E Ce
YKIIanajy, Kako y MeljyHapomaHe, Tako U y HallMOHaJHe IpaBHe okBupe. Ha y3opky
ox 1000 ¢aramnux Hecpeha y nepromy ox 1950. o 2010. ce moxe younTH aa je 1o
Hajseher Opoja Hecpeha momuto rpemkoM NHJIOTA, Y3 HANOMEHY Ja jé y HEKHM
ciIy4ajeBUMa TO OWJIa MOCIeANIIa peakilija Ha W3pPa3uTo JIOIIe BPEMEHCKE yCIOBE
WM TEXHUYKE KBApOBE. Y OCTAINM CJIy4ajeBHMa TO CY MPOIYCTH KOHTPOJIE JeTeHha
WK 0C00Jba OITOBOPHOT 32 OJIPXKABAHE U MEXaHMUYKUX OTKa3a.

SS FO1.4 HYKIIEAPHA ®OPEH3UKA - METO/IE 3A OTKPUBAIE ITPOIIECA
[MTPOU3BOJKE, IPOMETOBABA U KPUJYMYAPEBA
HEJIO3BOJbEHUX ®MCHMOHUX MATEPUJAJIA

Cpehro Hnuh, Padosan Padosanosuh, Cawa Munuh, Anexcanoap Anexcuh and
Anexcanoap Hexosuh

CaBpeMeHa TEXHOJIOTHja ca coOOM JOHOCH caBpeMeHa M MOhHa OpyKja, ajlu H
00ja3aH 1a oHa MOTY OMTH yroTpeOJbeHa BaH Melj)yHapOHHUX IOTOBOpa, IPOTOKOJIa U
obOunuaja paroBama. Kao mocienuia pasBoja HyKJI€apHUX TEXHOJIOTH]ja, ITOjaBHO CE
HyKJIICApHH Tepopm3aM, a HykieapHa ¢opeH3nkKa je o0macT (GOpeH3HnIKor
WH)XEHkEPCTBA Koja Cce, Y CaZejCTBY Ca APYTHM TPaIUIMOHATHUM (OPEH3MIKUM
MeTojama, OaBH pPEKOHCTPYKHIHjoM 1orahaja KoOju Cy TPETXOTUIN HEKOM
HYKJICADHOM MHIMJICHTY WK Katactpodu. Meromonoruje M MepHE METOJe
HyKJIepHe (OpEeH3HMKE ce KOPHCTE 3a OTKpHBAWbE KPHjyMuapema M Hel03BOJbEHE
MPOU3BOMAE CHEHHUjATHUX (DUCHOHUX MaTepHjajia, KOju Cy OCHOBE je3rapa y
aTOMCKHM M XUJIpOT€HCKUM OoMmbama. Y pany he Outn pasmarpaHo BHIlIE METO/A ca
LWJBEM BUXOBE KaTeropusalyje U cucTeMaTH3aluje, a AeTajbHo he OuTH omnucaHe
rama-CleKTpoOMeTpHjCKa METOJa, pa3iMYuTe METOAE MAaceHe CIEKTpOMETpUje U
peHAreHcka QiyopecueHTHa cnekTpomerpuja. Lluib pana je na ykaxke Ha 3Ha4aj
HyKJIeapHe (DOpEH3WKE y MMIUIEMEHTalWju HyKJIeapHUX 0e30eHOCHHX pexXuMa,
KaKoO Ha JIOKJIHOM, TaKo ¥ Ha TJI00aJTHOM HHUBOY.

SS FO1.5 STABILNOST FREKVENCIJE KVARCNIH OSCILATORA

Miodrag Malovié, Ljiljana Brajovi¢ and Tomislav Sekara
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Oscilatorna kola su neizbezni deo prakticno svih elektronskih uredaja. Najcesce se
koriste kola na bazi kvarcnih kristala. Prikazan je proces proizvodnje i princip rada
kvarcnih oscilatora, kao i podele kristala i oscilatornih kola. Analizirane su metode
kvantitativnog opisivanja greske odnosno nestabilnosti frekvencije. Efekti koji uticu
na promene frekvencije su klasifikovani po fizickom poreklu i vremenskom periodu
u kom se desSavaju.

SSFOl.6 NATURAL POLYMERS AS NANOCAPSULE CARRIERS
Danijela Raji¢, Srdan Vukovic¢ and Svetlana Pelemis

Natural polymers obtained from renewable sources have recently been increasingly
considered as suitable carriers, in the form of nanocapsules, for various active
components. They enable the formation of a system for the delivery of active
substances so that it is possible to encapsulate, protect, and release bioactive
substances in drugs and food. Encapsulation of active components also enables the
protection of sensitive and easily volatile components. Particular attention is paid to
their application in the food industry for the production of functional foods, which,
in addition to being nutritional, also have a certain therapeutic effect. In the
pharmaceutical industry, more and more research is being devoted to them in the area
of long-release drugs. Nanocapsules outperform most other colloidal carriers because
of their small size, greater encapsulation potential, greater encapsulation power, and
targeted action. Most of the existing carriers based on natural proteins used in the
food and pharmaceutical industries are hydrophilic, so the encapsulation of
hydrophobic active substances is a special challenge. This paper presents an overview
of natural polymers used as suitable carriers and the possibilities of their use in the
synthesis of nanocapsules for various uses.

SS-FO2
Monday/Ponedeljak, Jun/June, 06", 12:30 — 14:00, Hall 2/Sala 2

Chair/Predsedavajuéi:
Radovan Radovanovi¢, Kriminalisticko policijski univerzitet, Beograd,
Srbija

SS FO2.1 KVANTNE GENERATIVNE SUPARNICKE MREZE ZA GENERISANJE
NAUCNIH REZULTATA
INVITED PAPER/RAD PO POZIVU

Viadimir Arsoski

Ve¢ dugi niz godina smo svedoci da je veliki broj publikacija efikasno sredstvo za
priznavanje izuzetne kompetentnosti i talenta u nauci, $to moze omoguciti pojedincu
veliku moralnu i finansijsku satisfakciju. Cuvena fraza u akademskim krugovima
“objavi ili nestani” postaje surova realnost. U Zelji da objave senzacionalna otkrica,
pojedinci pokusavaju da laziraju naucne rezultate, kako bi stvorili privid izuzetnosti.
Savremeni programi za analizu slika, zasnovani na vestackoj inteligenciji, su se
pokazali kao efikasno sredstvo za razotkrivanje laziranih prikaza naucnih rezultata i
doveli su do povlacenja velikog broja sumljivih publikacija iz ¢asopisa u poslednjih
nekoliko godina. Novi algoritmi veStacke inteligencije zasnovani na generativnim
suparni¢im mreZama pruzaju moguénost za generisanje slika koje mogu biti
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klasifikovane kao verodostojne. Implementacija ovih algoritama na kvantnim
raCunarima se pokazala kao potencijalno superioran metod generacije slika, te
predstavlja realnu opasnost da sluajevi laziranja naucnih rezultata ostanu
neprimeceni. Ovo namece potrebu da se u bliskoj buduénosti razvije disciplina koja
bi se mogla opisati kao forenzika naucnih rezultata i koja bi se bavila razotkrivanjem
primena ne samo klasi¢nih, ve¢ i kvantnih algoritmima za generisanje rezultata.

SS FO2.2 FORENZICKI ASPEKT PROSTORNE I VREMENSKE KOMPONENTE
Snezana Stojici¢, Radovan Radovanovié, Milesa Sreckovi¢ and Nikola Radovanovié

Dinamicnost realinih sistema ukljucuje neizostavno vremenskog okvira i prostornog
referenciranja, $to je u direktnoj vezi sa davanjem nalaza i misljenja sa forenzi¢kog
aspekta. U odredenim dogadaima i slu¢ajevima primene forenzi¢kih metoda posebno
se mora dati znacaj redosledu, sledu desavanja u okviru odredenog dogadaja jer isti
moze znacajno uticati na zaklju¢ivanje. Prostorno referenciranje se takode moze
kretati od osnovnog navodenja mesta dogadaja do dovodenja u kontekst uticaja
elemenata prostora na uzrok i posledicu dogadaja koji se obraduje. Ukoliko je
moguce obezbediti referentne vremenske podatke, podatke u jednakim vremenskim
intervalima isti mogu biti posmatrani i analizirani kao vremenske serije. U radu su
dati primeri uklju¢ivanja vremenskog okvira i prostornog referenciranja, imajuci u
vidu da znacajno mogu doprineti ciljevima forenzickog inzenjerstva.

SS FO2.3 RAZLICITI REZIMI RADA KVANTNIH GENERATORA KAO
INSTRUMENT ZA MODIFIKACIJE U STOMATOLOGII

Aleksandar Bugarinovié, Zeljka Tomié, Sanja Jevti¢, Aleksander Kovacevié, Svetlana
Pelemis, Zoran Nedi¢ and Dragan DruZijani¢

Upotrebom kvantnih generatora u raznim oblastima, a i u stomatologiji, bavi se veliki
broj istrazivaca sa perspektivom da taj broj bude i ve¢i. Ciljevi su razli¢iti: od
dobijanja materijala za dalje formiranje do uce$¢a u formiranju modifikovanih
materijala, modifikacije osobina ve¢ tradicionalnih materijala do postizanja zadataka
koji se pojavljuju u vezi sa zahtevima heritologije / forenzike ili za masmedija
primenu. Specijalno, dijagnosticke tehnike na bazi jacih ili slabijih interakcija
elionskih snopova sa materijalom postaju sve viSe trazene merne tehnike zbog
vremena same dijagnostike i moguénosti ispitivanja karakteristika uzoraka i u malim
lokalnim povrSinama, a skeniranjem po potrebi i u veéim. Podrazumevaju se i
kvantitativne i kvalitativne analize, a rad sa viSe od jednog snopa (manje i vece
gustine snage), pored mogucnosti pracenja interakcije sa teoretske strane, pruza i
praktican deo aplikacije laserske ili uopste elionske tehnike, koji je usao u praksu ili
je od potencijalnog interesa za proteti¢ke i druge svrhe. Sta bi onda moglo biti
generalno novo u ovoj oblasti? Novi dinami¢ki rezimi rada kvantnih generatora,
oblici impulsa, njihovo trajanje i frekvencija, donose novi kvalitet, koji moze
proizvesti drugacije efekte pri interakciji laserskih snopova sa materijalom,
uspostaviti nove standarde i/ ili potisnuti stare. Rad se bavi interakcijom laserskih
snopova, u razli¢itim rezimima rada, sa odabranom klasom materijala. Bice
diskutovani modeli za opis i rezultati interakcija, analizirace se oSteCenja i dati osvrt
na trenutna i potencijalna polja primene i izabrane paralele sa drugim snopnim
tehnikama.
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SS FO2.4 OIITUYKA BJIAKHA YV IIEPUMETAPCKUM CUCTEMUMA
TEXHWYKE 3AIITUTE

Sladana Panteli¢ and Branka Radojci¢

Tema pana je peanuzalyja CHCTeMa TEXHHYKE 3aLUTHUTE y ONTHYKOM JOMEHY, Tj.
YIIO3HABAKE Ca OCHOBHUM KOHIICTITUMA IPUMEHE ONTHYKHX BIIAKaHA y Pa3yMeBamby
CCH30PCKUX CHCTEMa 3a MEPHMETApCKy 3alUTUTy o0jekara M ONTHYKUX Mpexa y
JPyTUM CHCTEMHMa TEeXHHYKe 3amTure (BHACO Ha/A30pa, KOHTPOJE MPHUCTYIIA,
aJapMHOT CHCTEMa,....), KOjU c€ MOTy W MHTerpucaru. [lepumerap je mojam Koju
03HauaBa 3aTBOPEHY JIMHHU]Y YHYTap Koje ce Haja3e ITHheH! MPOoCTop U ITHheHn
o0jextu. JlaT je mpuMep MPOjEeKTAaHTCKOT PEIICHha MMILUIEMEHTAIIH]E TEPUMETAPCKOT
CUCTEMA TCXHHUYKE 3AIITUTEC, IMMPUMEHOM OIITUYKUX KOMIIOHCHATA. Ha Taj Ha4HuH,
YIO3HAjeMO KapaKTepPUCTHKE ONTHYKUX eJieMeHara CHCTeMa, a ca IHJbeM
MakCHMMaJIHOI  uckopuinhaBamka FUXOBOT  NOTEHIMjala y  CaBpPEMEHHUM
KOMYHHUKAIMOHUM cucTemMuMma. CBpxa OBOT' pajga je Owna y omwmcy Hajuemihe
KopuITheHUX ONTHUYKUX CEH30pa Yy CHCTEMUMa IIepUMETapCKe 3allTHTe objekara, ca
HArJlackOM Ha CeH30pe BHOpalMja, KOjH HW3a3BaHE NMPOMEHE y ONTHYKOM CHUTHATY
NpeTBapajy y eNEKTPHYHH CUTHAN TOToJaH 3a Jajby o0paay W Mpero3HaBame
aJapMHOT cTama. [leTeKIija 1 TauHa JIOKATH3al1ja MeCTa MPUTUCKA, oluTehemba Win
MPEKU/Ia ONTUYKOT BiakHa, Moryha je IpUMEHOM ONTHUYKUX MEPHHX METOJa, IITO
omoryhaBa TEXHUYKY KOHTPOJTY UMIJIEMEHTUPAHOT CHCTeMa TEXHHUYKE 3allTUTE.

SS FO2.5 FIZICKA I NEDESTRUKTIVNA ISPITIVANJA KERAMICKIH
MATERIJALA ZA OBLAGANIJE SA ASPEKTA TRAJNOSTI

Zoran Stevi¢, Aleksandar Savié, Milica Viahovié¢, Sanja Martinovi¢ and Tatjana Volkov
Husovi¢

U radu su prikazane osnovne metode ispitivanja materijala, koje mogu posluziti
prilikom prve faze procene kvaliteta materijala, nakon degradacije usled vremena ili
drugih faktora koji mogu izmeniti fizicko-mehani¢ka svojstva materijala.
Nedestruktivna metoda ispitivanja pomocu pracenja brzine prostiranja ultrazvucnog
impulsa upotrebljena je radi ilustracije mogucéeg pristupa pri proceni kvaliteta
razlicitih tipova keramickih materijala za oblaganje.

SS FO2.6 CYB-MUKPOMETAPCKE ITAPAJIEJIHE ITOBPIIMHCKE CTPYKTYPE
NHJYKOBAHE ®EMTOCEKYHIHNM JIACEPCKMM CHOIIOM ¥V
®OPEH3MIN

Aleksander Kovacevi¢, Suzana Petrovi¢, Marina Leki¢, Borislav Vasi¢, Branislav Salati¢
and Jelena Potocnik

Jenan on edexara MHTEpaKLHUje yATPa-KPaTKOT JIACEPCKOT CHOIIA Ca MaTepujaiuMa
je dbopmupame napanerHux cTpykTypa Ha nmoBpimau (laser-induced parallel surface
structures - LIPSS), uuju je nepuo Mamu 07 TaJlaCHE y)KUHE CHOMA. Y KOJIUKO CE
pamd O BHIIECIOJHUM TaHKHUM (DUIMOBMMA MeTalla, KBAJIUTET (OPMHUPAHUX
CTPYKTypa je 00JpH. Y30pak OX ImeT IBociOojHuX TaHkuX ¢uivoBa Al u Ti Ha
cyrcTpary Si CMO M3JIOXKHIN (PEMTOCEKYHJHOM CHOITY U 3ara3iin GopMHUpame IBe
BPCTE CTPYKTYpa Koje ce pa3iuKyjy mo oomuky. O0e cy BpcTe BEpoBaTHO y3pOKOBaHE
II0jaBOM MOBPIIMHCKOT TUIa3MOHA-TIOJAPUTOHA HA TIOBPIIMHHA HAjTOPHET CIIOja.
[lojaBa mna3mMoHa MOJAPHTOHA HA MOBPIIMHM TaHKUX METATHHX (GHIMOBA H
HAHOYECTHUIIA MOXKE J]a OTPAHUYHU ITPOCTUPAHE eIEKTPOMArHETHOT 110Jba | J1a Mojayva
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(bITyOpecIleHTHH CHTHAI U3 MOJICKYJIa XEMUKAIHje Ha MOBPIIHHHU. Y 3aBUCHOCTH OJ1
CcTpyKType uHTepdejca 3a oapeuBame MMJbHE XEMHUKAIIM]je Ha METAJIHO] TIOBPIITHMHU
¢yopecueniyja modossirana miasmMoHoM (plasmon-enhanced fluorescence, PEF) je
MpUBJIa4aH MeETOA 3a cKkpalielhe BpeMeHa M I0jayame OCET/BHMBOCTH Pa3HUX
AHATTMTHYKUX TEXHOJIOTHja0je ce KOPHUCTE y (DOPECH3UIIH.

SS IcETRAN - KALCEA

Chair/Predsedavajudi:
Nebojsa Arsi¢, University of PriStina, Serbia

PLATFORM FOR RAPID PROTOTYPING OF MAXIMUM POWER
POINT TRACKING ALGORITHMS IN PHOTOVOLTAIC SYSTEMS

Srdan Lale, Ognjen Petri¢, Slobodan Lubura and Marko Ikic

This paper describes the application of the programmable logic controller (PLC),
which is software-implemented on the personal computer (PC), for rapid prototyping
and testing of maximum power point tracking (MPPT) algorithms used in
photovoltaic (PV) systems. The practical results for Perturb and Observe (P&O)
MPPT algorithm, which is used to extract and maintain the maximum power from
the PV modules connected to the synchronous buck converter, are given.
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ACOUSTICS OF SACRAL SPACES / AKUSTIKA SAKRALNIH PROSTORA

TUESDAY/UTORAK, JUN/JUNE, 07™, 09:00 — 10:45, HALL 1/SALA 1

SESSION/SESIJA AKI1+AK2 5
TUESDAY/UTORAK, JUN/JUNE, 07™, 11:00 — 13:30, HALL 1/SALA 1

ACOUSTICS SOCIETY CONSTITUTION SESSION / OSNIVACKA SKUPSTINA DRUSTVA ZA
AKUSTIKU 8
TUESDAY/UTORAK, JUN/JUNE, 07™, 13:30 — 14:00, HALL 1/SALA 1

ANTENNAS AND PROPAGATION / ANTENE | PROSTIRANJE (API+AP) 8
SESSION/SESIJA API1+AP1 ]
WEDNESDAY/SREDA, JUN/JUNE, 08™, 09:00 — 10:45, HALL 3/SALA 3

AUTOMATION / AUTOMATIKA (AUI/AU) 10
SESSION/SESIJA AUI1+AU1L: 10
TUESDAY/UTORAK, JUN/JUNE, 07™, 11:00 —12:30, HALL4/SALA 4

SESSION/SESIJA AUI2+AU1: 12
TUESDAY/UTORAK, JUN/JUNE, 07™, 12:30 — 14:00, HALL 4/SALA 4

BIOMEDICAL ENGINEERING / BIOMEDICINSKA TEHNIKA (BTI/BT) 14
SESSION/SESUA BTI1 14
WEDNESDAY/SREDA, JUN/JUNE, 08™, 09:00 — 10:45, HALL 2/SALA 2

POWER ENGINEERING / ELEKTROENERGETIKA (EEI/EE) 16
SESSION/SESIJA EEI1 16

MONDAY/PONEDELIAK, JUN/JUNE, 06™, 11:00 — 12:30, HALL 3/SALA 3



SESSION/SESIJA EEI2+EE1 19
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 12:30 — 14:00, HALL 3/SALA 3

ELECTRIC CIRCUITS AND SYSTEMS, AND SIGNAL PROCESSING / ELEKTRICNA KOLA,
ELEKTRICNI SISTEMI | OBRADA SIGNALA (EK) 21

SESSION/SESUA EKI1+EK1 21
WEDNESDAY/SREDA, JUN/JUNE, 08™, 15:30—17:00, HALL 4/SALA 4

ELECTRONICS/ ELEKTRONIKA (ELI/EL) 23

SESSION/SESIJA ELI 1 23
WEDNESDAY/SREDA, JUN/JUNE, 08™, 15:30—17:00, HALL 1/SALA 1
METROLOGY/ METROLOGUA (MLI/ML) 25

SESSION/SESIJA MLI1+ML1 25
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 15:30 — 17:00, HALL 1/SALA 1

SESSION/SESIJA ML2 27
TuEesDAY/UTORAK, JUN/JUNE, 07™, 09:00 — 10:45, HALL 2/SALA 2

SESSION/SESUJA ML3 29
TUESDAY/UTORAK, JUN/JUNE, 07™, 11:00 — 12:30, HALL 2/SALA 2

MICROELECTRONICS AND OPTOELECTRONICS, NANOSCIENCES AND
NANOTECHNOLOGIES / MIKROELEKTRONIKA | OPTOELEKTRONIKA, NANONAUKE |
NANOTEHNOLOGUE (MOI/MO) 31

SESSION/SESIJA MO1 31
TUESDAY/UTORAK, JUN/JUNE, 07™, 11:00 — 12:30, HALL 3/SALA 3
SESSION/SESIJA MOI1 33
TUESDAY/UTORAK, JUN/JUNE, 07™, 12:30— 14:00, HALL 3/SALA 3

MICROWAVE TECHNIQUE, TECHNOLOGIES AND SYSTEMS / MIKROTALASNA TEHNIKA,
TEHNOLOGUE | SISTEMI (MTI/MT) 35

SESSION/SESIJA MTI1+MT1 35
TUESDAY/UTORAK, JUN/JUNE, 07™, 09:00 — 10:45, HALL 3/SALA 3

NEW MATERIALS IN ELECTRICAL AND ELECTRONIC ENGINEERING / NOVI MATERUJALI
(NMI/NM) 37

SESSION/SESIJA NMI1+NM1 37

MONDAY/PONEDELIAK, JUN/JUNE, 06™, 15:30 — 17:00, HALL 2/SALA 2



NUCLEAR ENGINEERING AND TECHNOLOGY / NUKLEARNA TEHNIKA (NTI/NT) 40
SESSION/SESIJA NTI1+NT1 40
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 15:30 — 17:00, HALL 3/SALA 3

COMPUTING AND INFORMATION ENGINEERING / RACUNARSKA TEHNIKA |
INFORMATIKA (RTI/RT) 43
SESSION/SESIJA RTI1+RT1: COMPUTER SCIENCES, SOFTWARE ENGINEERING AND
APPLICATIONS - CSSEA / RACUNARSKE NAUKE, SOFTVERSKO INZENJERSTVO |
APLIKACUE 43
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 11:00—12:30, HALL4/SALA 4

SESSION/SESIJA RTI2: COMPUTER ENGINEERING, COMPUTER NETWORKS AND
SECURITY - CECNS / RACUNARSKA TEHNIKA, RACUNARSKE MREZE | SIGURNOST 45

MONDAY/PONEDELIAK, JUN/JUNE, 06™, 12:30 — 14:00, HALL 4/SALA 4

SESSION/SESIJA RTI3+RT2: COMPUTER ENGINEERING, COMPUTER NETWORKS AND

APPLICATIONS - CECNA / RACUNARSKA TEHNIKA, RACUNARSKE MREZE | APLIKACIJE 47

MONDAY/PONEDELIAK, JUN/JUNE, 06™, 15:30 — 17:00, HALL 4/SALA 4

SPECIAL THEMATIC SESSION / SPECIJALNA TEMATSKA SESIJA: CONTEMPORARY

TECHNOLOGIES AND EDUCATION / SAVREMENE TEHNOLOGIJE | EDUKACIJA - (EDUI /

EDU) 49
TUESDAY/UTORAK, JUN/JUNE, 07™, 12:30 — 14:00, HALL 2/SALA 2

ROBOTICS AND FLEXIBLE AUTOMATION / ROBOTIKA | FLEKSIBILNA
AUTOMATIZACUA/(ROI/RO) 51
SESSION/SESIJA ROI1 51
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 11:00 — 12:30, HALL 1/SALA 1

SESSION/SESIJA ROI2+RO1 54
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 12:30 — 14:00, HALL 1/SALA 1

TELECOMMUNICATIONS / TELEKOMUNIKACUJE (TEI/TE) 55
SESSION/SESIJA TEI1+TE1 55
TuEsDAY/UTORAK, JUN/JUNE, 07™, 09:00 — 10:45, HALL 4/SALA 4

SESSION/SESIJA TEI2+TE1 58
WEDNESDAY/SREDA, JUN/JUNE, 08™, 09:00 — 10:45, HALL 4/SALA 4

ARTIFICIAL INTELLIGENCE / VESTACKA INTELIGENCUA (VII/VI) 60
SESSION/SESUA: VII1 + VI1 60

WEDNESDAY/SREDA, JUN/JUNE, 08™, 09:00 — 10:45, HALL 1/SALA 1



SPECIAL THEMATIC SESSION: HERITOLOGY/ SPECIJALNA SESIJA: HERITOLOGIJA 62
SS-HE 62
WEDNESDAY/SREDA, JUN/JUNE, 08™, 15:30 — 18:00, HALL 2/SALA 2

SPECIAL THEMATIC SESSION: DIGITALIZATION IN SCIENCE / SPECIJALNA SESUJA:
DIGITALIZACIJA U NAUCI 65
SS-DI 65
WEDNESDAY/SREDA, JUN/JUNE, 08™, 11:00 — 12:15, HALL 2/SALA 2

SPECIAL THEMATIC SESSION: FORENSICS/ SPECIJALNA SESIJA: FORENZIKA 68
SS-FO1 68
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 11:00 — 12:30, HALL 2/SALA 2

SS-FO2 70
MONDAY/PONEDELIAK, JUN/JUNE, 06™, 12:30 — 14:00, HALL 2/SALA 2

SS ICETRAN - KALCEA 73




Bpeme / Time

CTC / STS
AKyCTUKa
Acoustics(4)
10:45 - 11:00

CTC/STS
PO/ROI1 dopeHsunka EE/ EEI1
(6) Forensics 1 7)

PT/RTI1
(6) AK / AKI1

(6) ©)

CTC/STS
PO /ROI 2 dopeHsunka
(4) Forensics 2

EE/EEI 2 PT/RTI2
®) (6) CKynwTHHa
OpywTBa 3a
Amv AkycTuky

Cno6opHo Bpeme - pyyak / Free time - Lunch

MIT/ ML HM /NMI1 HT/NTI1 PT/RTI3
(6) (6) () (6)

OTBAPAHE KOH®EPEHLIUIE / OPENING CEREMONY
Jopena gunnoma HarpaheHUm mnagum aytopuma us 2021.
Awards for best papers of young authors 2021

YBOAHA NPEAABAHbA / KEY NOTE LECTURES

KOKTEN / COCKTAILS

ation and Information Session / Day 1

9:00 - 17:00, Hall 5

M1/ MLI 2 MT/MTI1
) )

Maysa 3a kacby / Coffee break

MIT/ MLI 3
5

CTC/ STS
EAY / EDUI
(6)

CKYMLUTUHA APYLUTBA 3A ETPAH /
GENERAL ASSEMBLY of ETRAN SOCIETY

CacraHak Pektopa u [lekaHa /
Rectors and Deans Meeting

Cana
/ Hall

A. Bpewme / Time

ation and Information Session / Day 2
9:00 - 18:00, Hall 5

TE/TEI1 BU/VII1 BT/BTI1 AN/API1 TE/TEI 2
(6) (6) (6) (8) ()

Maysa 3a kacby / Coffee break 10:45 - 11:00
CneuujanHa Tematcka cecuja / Special Thematic Session
OUTUTANTN3ALMIA Y HAYLIU
DIGITALISATION IN SCIENCE (7)
OKPYI/IX CTO / NAHEN ANCKYCUIA
“Hay4Ho TexHonowWwKm noteHuujan Cpbuje”
ROUND TABLE / PANEL DISCUSSION
Scientific and Technological potential of Serbia

AY/AUI1
6

Ceharbe - AkagemuK flejaH Nonosuh
In memoriam - Dejan Popovi¢, Academ

14:00 — 15:30

EN/ELI1
(4) CTC/ STS

Xeputonoruja
Heritology

[Nopena Harpapa 3a Haj6osbe pagose 2022 /
Awards for best papers 2022

CBEYAHA BEYEPA /
GALA DINNER





